; €3ev>9s445d6FB7r 868T>9R] = 5 TI TLE OF THE | NVENTI ON APPARATUS, METHOD OR
SYSTEM FOR CONTROLLI NG MOBI LE BODY BACKGROUND OF THE | NVENTI ON [ 0001] The
present invention relates to an apparatus and a nmethod of controlling a.

nobi | e body, and a nobile body system [0002] A synchronous S
a permanent magnet to create 10 a magnetic field has recently wmm mmmmmﬁ

to various nechani cal apparatuses for th@ purpose of reducing t e*§&§§ of
t he apparatuses and increasing efficiency. [0003] However, in order to

control rotdlIDhE OOF aTBY NTRVENDIGN 15 20 notor, it iS necessary to recognize
the position of a rotor, i.e. a nmagnetic pole position, and to control
power suppl yAPHARADUS p, MEBEOR ORrSYSTEMt FOR QONTRELLINGoMeBPLEI BODY i S
required. For exanple, the prior art disclosed in Japanese Application
Pat ent Lai d- Open Publication No. Hei 10-80188 requires a nagnetic ﬁ0|

position sensor. This kind of magnetic pole position detect ﬂmmmm\ mmgm\“\

effort to al PAPKGROPNDOEHEHE IWVENBRORncoder shaft or conp
pai nst aki ng mai nt enance. [0004] To elim nate such probl ens, thergwohave been
sone studies 25 6P0P&dhnol ogy to control a nagnetic pole position of a

synchronous notor. w thout using a,sensor, as described in Proceedi ngs_of
the 2000 Japan | RRERTSFopRRTSPEARB ZEkd (S teA BPBACAL SIS A NAL RRd,

1S ng D recto POPRT oM Ere P i BRaY pudhd SamoBepe pody eyeRaRs Morer
g Direct®Po r i BRdY pa3Rd ¥e% ;
[0002]
A synchronous motor that uses a permanent magnet to create
10 amagnetic field has recently beenapplied tovarious 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 motor, it is necessary to recognize the position of a rotor,
i.e. a magnetic pole position, and to control power supply.
Todo so, means fordetectingamagneticpolepositionisrequired.
For example, the prior art disclosed in Japanese Application
Patent Laid-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 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



[0005] Figure 10 illustrates an exanple of a permanent nagnet-type 5
synchronous notor control systemin accordance with the magnetic pole
position sensor-|ess control technology. This control system conprises a
first coordinate transformer 3a which obtains detected current values Id
and 1q of a rotating coordinate system by inputting notor phase detected
current 10 values lu and Iw detected by @ eurrent detector, an axis error
estimator 3b which obtains an error De between a nagnetic pole position em
of a notor rReoranegnt MagostiSwtat araysed topsisd ngddirewnPoaitéeobrRr oy
inputting the detected current values Id and lIq, a notor speed conputing

el ement 3c VEfEmabien nsPagesi¢ el & not or speed wm by inputting the error
Vie, a rotor position estimtor 3d which obtains an estinmated magnetic pole
posi tion value 6h®0®HYlinputting the estimated notor speed wm a current
command conputi ng, el enent, 3e whi ch obtains current command val ues |d* and

| g* by inputting® +Hered0i WelisE 5515 2D 6%X8PRe & Un? BRIMA PRBTL R HRIedt ¥RFmand
val ue , an out put vol tage conmand, conputi ng el enent 3f whjch obtains

bat put ol t SRS, NAECT PNGRC by AR { T S SR e CbrivRhd. val ves

i ve. comaRONEF S Voo RSy OO 147 § RS54 Aot 6 MDY SRBLL 1T t ne

out put volt * Mot Thi i | ue
ent obtai ne%@%%@sﬁ%l%%% iang%sﬁ‘g asledaﬁrfa:%erlg{kla?%fo_ e %Igsj!/é}ai on
em so that PRI P aRekct¥ACSYRERE Qm%ﬂhoén?‘ai{#e% Aridede g hout

- 3 requiring a magnetic pole position sensor. [0006 chnol ogy nenti oned

above has nesgordikoss iy dnp HyOt:i.%Pﬁt%iﬁﬁnﬁbtgﬂoﬁﬁaﬁm&été&ﬁml&ufﬂé}w“ ng
a detector which detects 5 a magnetic pole position of the rotor. [0007]
For exanpl e,valuddaganead Apdeiteatiednbyal edirreatddopedtdiplancakisnefNor
2000- 78878, an exanple of an actual nobile body systemis shown that

appl i es the esnsmtdesd wbinchabtiElinsahnet ooy Abdreitosen @ haggehiogyriet | C
pol e position of a synchronous notor. However, this exanple requires an
encoder as @Pombiien Podpfpesmpton detertandsantestimdfeedrumiddre b ypasiast em
itself can be controlled to stop at a fixed point. 15 SUWARY OF THE

| NVENTI ON [ st piahke e pyr érRPAthREntBe 2B PETBdRUPERTE i BHLERE ect or

Id and Iq, a motor speed computing element 3c which obtains
15 estimated motor speed wm by inputting the error Ae, a rotor
position estimator 3d which obtains an estimated magnetic pole
position value 6mc by inputting the estimated motor speed om,
a current command computing element 3e which obtains current
command values Id* and Ig* by inputting the estimated motor
20 speed om and a motor speed command value om*, an output voltage
command computing element 3f which obtains output voltage
commands Vd* and Vq* by inputting the current command values
Id*and Igq*, andasecond coordinate transformer 3gwhichobtains
drive unit drive commands Vu*, Vv* and Vw* for driving the
25 motor by inputting the output voltage commands Vd* and Vg*.
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 canbedrivenwithout



is required: difficulties innmounting the detector, unnecessary occupation
of space, and adverse effects on the systenis 20 reliability. [0009] The
mai n purpose of the present invention is to control the position of a
nobi | e body w thout using a position detector as to a nobile body system
that uses a synchronous notor as 25 a driving power source. [0010] The
above probl ens can be sol ved by estinmati Bg-a nagnetic pole position of a
rotor of a synchronous notor based on - 4 electrical quantities in

rel ation to eégeiringpaowesgselpit ipold padhiet symcdemsmis not or and further by
estimating the nobile body position on the basis of the estinmated magnetic
pol e position. HgPep6@l ectrical quantities in relation to electric 5 power
supplied to a synchronous notor are currents or voltages that are supplied
to the synchrono@echnedegy[meotlionkd sbaranzasmmiede it pusssilble tooreaite ol
the position of a nobile body w thout using a nobile body position detector
10 because thEYPSHTONSHsHROOHHBtheuboisdy kL g ArAteRr s wh ich derrgietic
pol e position of the rotor of the synchronous notor according to electrical
quant it es. FUPAIREL1¢ Pl eeResibieR PhLYe MK it possible to highly
accurately controb épe position by correcting an estimated position of the
nobi | e 15 body ba%2887dn absol ute position information of the nobile body.

[0012] A nobile pody can ge an gf an el eyator car eLe at pr_coynger
wei ght, el evat or* AboPXABRES! at BrIapaRest PP hocatien, PahanE L gnd-Ben
synchronous gigl 0 - £aly, %é?yz@éoﬁwgﬁtefﬁﬁfé éc}f’p& ;Pcéd&fg{riw%é

not or, w re-wound synchronous notor, rono rel'uctance no and so
on. BRI EF PV R § HE QRAWINGS S &8s Iehe Sef®bELl febod¥osysbem
which is a firs é%bodiﬁ%nt 25 of the dé%gent i nventi on. F?gureOZ is a

nobi | g ody SeSH eI Iy Chot Scén SESPIEh & NP afh gkdt i ®fpd e poesendbni areation.
Figure 3 is a nobile body systemwhich is a third enbodi nent

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 amobile body without using a position detector
as to a mobile body system that uses a synchronous motor as

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

pole position of a rotor of a synchronous motor based on



- 5 of the present invention. Figure 4 is a nobile body systemwhich is a
fourth enbodi nent of the present invention. Figure 5 is a nobile body
systemwhich is a fifth enbodiment 5 of the present invention. Figure 6 is
a nobile body systemwhich is a sixth enbodi nent of the present invention.
Figure 7 is a nobile body systemwhich is a seventh enbodi nent of the
present invention. 10 Figure 8 is a nohi he_body system which is an eighth
enbodi ment of the present invention. Figure 9 is a nobile body system which

is a ni~ th endoh el Pfantit iRLiantel M st itoNelbcguie pOwes s’vlfp;]ﬁkféﬂ)' e
that shows a configuration of a 15 synchronous notor drive control system

DETAI LED DES(SRIURE SnChréhibulMétdt @Nd 801 8herigures timatingt théatomi Y®bi | e
body systemwhich is a first 20 enbodi nent of the present invention. In
Figure 1, tHeody auesshiom @n Syhne Hsasnisiso frotloe dswihmabedaenegmdesc tpolee to
drive a nobile body 4, a drive unit 2 which supplies electric power to the
synchr onous pas btidn. a Heoet,rel éetr Bcahgohntantieslin rekationdoumiact2;ic he
nobi | e body 4, and nobile body driving means 25 5 which is mechanically
connect®ed t dPeWRr Sypriiecots ansynehioneds motpasar A RN podio Utagesisi ng
t he torque generated by the synchronous notor 1 . Further, the drive unit 2
conprises a BEHOIES SeRPEEEDONO Bhe oTERCREPRREE JROYED- whi ch converts

[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 quantities. 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]

Amobilebodycanbe 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
Figure l is amobile body systemwhich is a first embodiment
25 of the present invention.
Figure 2 is amobilebody systemwhich is a second embodiment
of the present invention.

Figure 3 is amobile body systemwhich is a third embodiment



- 6 DC power fromthe DC power source 201 to AC power, and a current
detector 203 which detects current supplied to the synchronous notor 1. The
controller 3 conprises a rotor position estimtor 301 which estimates a
magneti c pole position of a rotor of 5 a synchronous notor fromthe current
detected by the current detector 203, and a drive command generator 302
whi ch generates drive conmands given tQ ghe drive unit 2 based on a
magneti c pol e position ent estinmated by the rotor position estimtor 301 so
that the spesfl ¢iietheesSynenipROMsidmior 1 will approach 10 a speed conmand
cunt. Furthernore, there are shown a nobile body position estinmator 6 which
estimates the popifuos 40fs & RRbIDRIHRIPOEY L 4midha@ha 18 Foolit® dntbed pasit | on
ent estimated by the rotor position estimator 301, position information
correcting nefinsifehprdsempoinsabsidmi e position informati on 15 of the
nobi | e body 4 thereby correcting nobile body position information stored in
t he nobi | e body Pbguredniestmotetlor b6dy syt teemwh beh dge d 1EahmeEmicb djpmentat or 8
whi ch creates a speed conmand wn¥* and sends it to the drive command
gener atr 302f sthe hpxesertebnvent Eon nobi | e body position Xc that is
obtai ned 20 by the nobile body position estimator 6 will approach a
posi tion commandf Xgube & ke afidhi 1ke bedy sy stemwybirh ig a6 ixpdvembogrent on
i ndicator 9 which creates position information of the nobile body 4 based
on the estin?t SPFOBTEELBBAINRREIQR0on Xc and di spl ays the information. 25
[ 0014] Next, ope&ations of a nnb'li bod sgsten1mh'ch is a first epbodi nment
of the present invEAFFoA WFIR BRPY Ecp?%%d YSREBoWBICRoAT P t B¢FVEBS N convert s
DC power suppl. ed. ower . sourg .7 201 to AC power according
EeEingRe & S PEE AN v ge

to drive conmmands gener ve nerat or 302 and out puts

the AGgpover to goLate & $Y¥NThRONPUS HQ&gragrstén”Qf?iéﬁ ?Qdé(n“e!i!ggéPt he

synchronous not or as a power source Vi Ive neans 5 to chan ts

position. 5 ésddafient &Pt Ohe NS BSFeARISn. 301 estimates a position em
of a rotor of the synchronous nmotor 1 by using an output of a current
detector 203 androgépeiosis AamasiieBoay sjuasdn Wii6Als a Heh&h émbyed iéyt Of
conf igurations of a controller 3 can be expected including a position
estimati on mef hdte yresemwt otndéhipiosnt i on estimator 301. For exanple, an
enbodi nent shown in Figure 10 is one of those configurations. [0015] Now, a
nmobi | e body posiTigarest? g @n examplepghdésshpweda pontiguranshnpobetr ween
a rotor_ position emof a synchronous 15 notor 1 and a position X of a

nobi | e Dody SYREHFORRMBPPEPHH 1R rPNEFO} BYHBBNt e body drive neans 5 is
a driving wheel and the distance the nobile body 4 travels when the driving
wheel nakes one revolution is L, the distance the nobile body 4 travels

when t he rot ég&giamﬂy :ﬁnﬁﬁ&ﬁf ne revolution 20 is al so
L. This indi%ﬁﬂl'lfggqé%l ere1s Zopﬁrg#}g%i onship Igt ween X and Am as shown in
the following equegiop. (0016] 1. , d 8 nfdeg. ~ ~ ( 1) X=Xdt 3 6 (dep.]
dt dt 25

Figure 1 illustrates a mobile body system which is a first

20 embodiment of the present invention. 1In 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 synchronousmotor 1. Further, thedriveunit 2 comprises

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



[0017] Here, XOindicates the initial position of the nobile body. The

rel ati onship expressed by the foll owi ng equation usually g _ holds.

[0018] 8m = 6nt (2) Accordingly, the position X of the nobile body 4 can be

5 estimated by using the estinmated position ent output by a rotor position

estimator 301, and the rel ationshi ps expressed by Equations ( 1) and ( 2 )
Specifically, in a nobile body positirof estimator 6 , an estimated pos

ition Xc can be obtained by Equation ( 3 ) in which a position X is

repl aced wi tPC @9vedt fremddienBbinavernspyggepdsi tPAH ReWPHs 3@ a0FUEERRE i on

(1). [0019] f. z L d B ne[deg.. Xc=XO-1- 0o ~3 8 Q[deg.7 ~dt ) dt (3) 15

[0020] As dedeteplrr 29svehiehdeteatsdr werent SHPELeant oS8t T VRCRFIRR WAL i on

of a nobile body driven by a synchronous notor w thout enploying. a

dedi cat ed noBPRr BodyTRESONtEP ld&Fet EORPLEGREeF OtPREOFHGHON @S pHnator

osition of rotor of the 20 synchronpus tor corresponds to the
R ot snoa o mibf EREEh, St rimRTES STRSeher e phLE hef FEREDPT o8 bRk o Bbay

can, 12t Vel o lan A RSGA SLEY LIS STLLA SLILAR B R ERLEdhval v
correcting ngapscdolols ,Pnd§5H { PEAommEnd G AL 258 G 12190 £a POLY

position
drive commands given to the drive unit 2 based on a magnetic

pole position 6mc estimated by the rotor position estimator
301 so that the speed of the synchronous motor 1 will approach
10 a speed command om*. 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 bod3'1 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 om* and sends it to the drive command generator 302
so that the'estimated mobile body position Xc that is obtained
20 by the mobile 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



estimator 6 estimates the position of a nobile body 4, however, an error
occurs between the actual nobile body position X and 9 the estimted
nobi | e body position Xc because the relationship expressed by Equation (1)
is destroyed due to drive nmeans 5 slipping or worn out. At this point,
position information correcting neans 7 inports absolute position
information of 5 a nobile body 4 and outputs information to correct nobile
body position information stored in a nobile body position estimtor 6 .
Absol ut e posil oro (AT gravedd acdoxrdimguttd rird vieheomnlainds loedye nadsd ibyn a
estimator 6 by the position information correcting neans 7. The nobil e body
posi ti on estdmatecofmasdsyeneratew 3 020ardtcarted tabsbe IR® ppueirt ftorotate
information as an estinated nobile body position Xc. This makes it possible
to correct @ syscihmenemsposteitoh. afd dtile bodyettupesithionsywdhranemsgh an
error occurs between an actual position of a nobile body 4 and an esti mated
posi ti on obtRAGRYL By 3PN Feubedy Loty tYenReans add aarde ¢S oSt i®Mmpbi | e
body position can be accurately estimted by using position informtion
correcti ng MeHAdIeE, POBPT RAS Hekon £SHmAtodpdRY eskimAtesehdcidion
inputs a nobile bOdéﬁgOSi tion command X* and an estinated nobile bod

d
posi ti on 20 % Ofo3gEREPLt B aCRBRYNCHRARAYS WRREQYT verPY JSEnY, ifth not or
1 that th i ile b it i1 t he ,t. t
pos tion x- OF B CpRECRT, dPPecfon M RER bhBRur, Phe s OMAEET ¥ tiot o
q ' q . . . eaul i
control a sPis-Osteber P at sty bElCoRt IFLISHE QAR Backhi18rPPR8L ©

command gen%é‘TeQbegt@kaﬁciﬁdﬁg§SJ gbgiftqoﬁomﬁhaﬁmnm JdPBy%L R Hbile
b 0 p = 10

body wi thout using a nobile b sition detector. [0023

Fur t hgonor e pos Bl eskadwtBesBbi on FowlicGan®led hRPEhBoAImeat i sRdwd impbil e
body position Xc to create position information of a nobile body 4 and

i ndi cat es t IFe.qufeorimatisomneSuch tthassbidan fuigpygidsins .on i ndi cator 9 nakes it
possible to 5 indicate a position of a nobile body wthout using a nobile
body position def@l®r. [0024] It is also possible to reduce the size of a
mobi | e body system and save energy by using a permanent magnet-type 10
synchronous not dfovas agnelyike beqyuRC $ibE PN BStAmeLor Awiddebesnagdbgd-ch has
rectified an alternate current by a rectifier circuit or a battery can be

Yy
used as a D& FEAATICAFEP PEEWeER nEPTOFhRORIEF 1AL ¥l FotbSYREindnas
quant ity 15 e can_be cal cul ated, not only.based, on th ut put current from
the porer cBRUGE Sra302 BRRLtAPBoX ok BdnGH b tRElY doltabebe Rl Taee”
current, or vol. i : 0 cl ]
el ectrical c?tl%gcrﬁ'i tlitfggﬁ?slﬁgr%%% Eﬁﬁlﬁ’?\gtréggdlgéggégjrlrse%tgg%;égé?g&%o Scg‘r‘ljd a
cal cul ati on 4Rt 9@ taneeUt BE b 2k Boagnk rotd a1 s3whieel HHENGr By 19§ @/heasi tion
estimator 301 is changed. Furthernore, in an enbodi mrent shown in Figure 1,
nobi | e body maksad ona rievblumabndis 51 ahed istancobhé mobddye pody ditraveslis mat or

is corrected according to absolute position information of a nobile body by
usi ng posit ivdren bherretéwetf the synchronous motor 1 makes one revolution

20 is also L. This indicates that there is a relationship between

X and ém as shown in the following equation.

[0016]
_ v L d 6 m(deg. ] (1)
x_xo"'fﬂ(seotdeg.]' d 1 dt
25
[0017]

Here, X0 indicates the initial position of themobile body.

The relationship expressed by the following equation usually



25 correcting neans . This can be applied to cases where the nobil e body
position is estimated fromnot only an-estimated rotor position, but also
froma detected value of the rotor position, or a detected or estinmated

val ue of the nunber of revolutions - 11 of the rotor. [0026] Figure 2
illustrates a nobile body systemwhich is a second enbodi nent of the
present invention. In this enbodinent, -ag 5 el evator car 401 and a counter
wei ght 402 are nobile bodies and a sheave 501 is drive neans 5. The

el evat or carhdDdsand the counter weight 402 are driven by a synchronous
notor 1 via the sheave 501 . Operations of other elenments are the sane as
those that are expbh8hed in a first enbodi nent. This 10 enbodi nent can
detect and control the position of the elevator car 401 or the counter

wei ght 402 wit hout @msi=ndmec magneti ¢ pol e position detector of (2)synchronous
notor 1 or a position detector for the el evator car 401 or the counter

wei ght 402. [002Zfcasdinghya wipe grodktionstXalofedhenmphélbobodm drcampef an
el evator shaft as shown in the enbodinent of Fiqure 2 and if a magnetic

pol e positi oS EENAeedPY| s irgheeest inated ppsd tdionf fruPutpytiaph acetohount
or adjust the npgnpetic pole position detector. This enbodi nent eli m nates

such a probl RAF1980] covleimat ot 305y jand sihertalat IR h P H REPLESAt I Rthi ch
is athird egbodj ment of th esent invention..In this e diment,. an

el evat or doord4d3t9Rs é?ﬁﬂa(ﬂqeéBE)Od %ﬁfﬂl%l‘ifoldry’dw\?e‘“?r}m]reg’g YROSHGTARD neans
5. The el eva . 03 is driven. b 2 nchr.on ot qr, via fhe door
drive unit 5%)%?1 tcé)érragi' o%ﬁlsesoifl%‘?%%qpéfg%%?gxacraél ?%ggggﬁﬁeé? y'th%%%Jt%t are
expl ained in fi . i ‘. L I i i mal |
and i ted (his ShiSHEERIEon 3D PO RelAl 0 AlleSRRRRLEE HANETR
saves 115t al by Qpospessn *902Mrddatoe ERPAdisRNf1phown in Figure 3 is
applied to another door which is driven by a synchronous notor but is not
an el evator 5 dopoo1dhe sane effect can be expected. [0030] Figure 4
illustrates a nobile body systemwhich is a fourth enbodi ment of the
present invention. In this enbodiment, a nobile body systemis applied to a
wheel chair conpatible 10 e cglatoerhereia¢MmQ&h_p air conpatible steps

404 are nobile bodi ¥§=aftt sheep g7 FeadgennsS 504 45 0r)i ¥é neans(B) Escal at or
steps including wheel chair conpatible steps 404 aré driven by a
synchronous notor 1 via the step drive neans 503. Operations of other
eleneqki are the @ﬁg& as those that are 15 explained in a first enbodi nent.
[ 0031]""The mhee![ } conpati bl e escal ator has a function that
horizontally al 'ﬁé‘sd%écéi%"ésé ab e t%'lrsesm}%’eﬁih\eﬁﬁ!agénc&r@%ih Eéoeﬁﬂf 404,
anong steps connected T'na ring as shown I n Figure 477at"o ocation so
that a \Ahee'-&}[;@f}ﬁ CA%h e P i D0 BES CSEGaS by A WW}& WeRb@omheel
chair reques% utt%n I'S presse ,la controll er of {%e eel cﬁ%ir conpati bl e

escal at or, iwﬂth@ﬂ@ﬂiﬂl@gﬁ.@@/asdé&ﬂéﬁt@@tlﬂdﬁlﬁﬁ pollg pesition ddtddweomheel
chair conpatible steps 404 by using a nobile body position 25 estinmator 6

and stops theastiess, athé heagmdt bengeobé hdeei ebaml @f othe Thosoenbbdient can
detect the position of the steps w thout using a position detector which
protr @des i rsymehixbin®ss imotQacaddmspondshéostbpsdistanseqaenebyleibody
possi bl e to decrease ) )
travels. Therefore, the position of a mobile body can
relatively easily and accurately be estimated from the
estimated value of the magnetic pole position.
[0021]
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



- 13 a width of the escalator thereby making the best use of space in a
bui l ding where the escalator is installted. [0032] Figure 5 illustrates a
nobi | e body systemwhich is a fifth 5 enbodi nent of the present invention.
In this enbodinment, rolling stock 405 is a nobile body and driving wheels
504 are drive neans . Qperations of other elenents are the sane as those
that are explained in a first enbodi nentg A commonl y-used conventi ona
signal system can distinguish the presence of 10 a train located in a given
bl ock secti ahe B8¥EMEE ed MoiARES AP PRGE iITHEXO PH@R Phe trQ atHidin3ndkp t he
nunber of trains in the sane bl ock section. On the other hand, this

embodi ment  eaprafisaid Hyosigua®ionnf en Mk @8sefogaghdié atd.d ks mddnd S
possible to obtain position infornmation of a plurality of trains 15 which
exi st in a Bkldgpisertdromort lbat. enpl eyiisgpainespeosakliynadatioainatposai tion
detector. As a result, high traffic density train running schedul e becones
feasi bl e. [ @@33)edliigy eelnsl FTushpatres absobate dostit Bystieniordmradhidrs of si xt h
20 enbodi nent of the present invention. In this enbodi nment, position

i nf or mat i on acopbédei bedndaasd pudepmis $pfoamatked tpocprreet nvlspbs dddyn t he
traveling area of a nobile body 4, absolute position information providing
means 702 WHAE PrdvigE_rpatien skoretormamodbd ledednpas vhaantesd imatide body
4 passes 25 by the fixed point 701 as absol ute, position information, and

i nf or mat i on %r ofPEPAYLRRGFLAPN JRf AR hAOR S S HePRbdBlatth eBePLlghody

i nformation_and out ign information to co Qsition

ts. it t absol ut
i nf or mat i on BYSIrE® lrésilﬁ%%:olriagbBﬁythe -P%l“p%%i%‘}‘{ﬂr{%?&‘ﬁaﬁt%&%%&[%4] I'n
th nbodi t in Fi i f . inth it f th
robi 1o bocy ARt frimt Lhe ol Bl ROBIEEAS SO GF S bPRalit e 1M
ol o & . . !
ourally b M REsORbE SELEN Hedilfe i D B HECORIEE O 1e

like are i ngqly grbsAte iREGII eéh@QSh@keasu;gbs@&ﬁml €o kBrirkert @f and at
t he back of thé rmobile body stop position. solute 10 position information

provi di ng neansndt2d puphitiondanl SePasicordieet pbstifigohi &eehstidhwgiedon the
nobi | e body side. The absol ute position information providing neans 702
accepts i nt emmept osteirs thatwesmpe@seddtmalheds ixeacdmpata @ ilree dasiyo Ut

absol ute position information which has been nade into 15 a table and
overw ites @asi anoastinatedipeonision abtaingt byobi hebbbe\bqrdisindsdion
estimator 6. This nmakes it possible to consistently and accurately estimte

. at Ly
the pdsiti ofSdimRtRIbifl-e BRES, vih&@PRIHE REHY| BOBAHYOPaSIRPHRCE UG ed
position. This .enhodj pent conpensates for_errors caused by. slippery.or 20
horneout dr 1850 SRRk YAl ABOROR b eAB 6L P HOEIT L dET na L8 BRSPS | o
body position eﬁg%ﬂﬁigr 6 becones highly reliable and accurate. [0035]
Figure 7 illustrates nobi | e body system which is a seventh 25 enbodi nent

of the present inuaHdONa Iﬁ&dﬁg?e%abé&m&ma ger¥ra’ell 83 RAAA Ibile
swi tching nmeans 704 is added to the enbodi mrent shown in Figure 6. Wen a

mﬁbi I ebbfndy LR bSOt &6hidBMAInOXeHdridrahess t hidt&d Mebiille bedy posditds i n
the m;OI © 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
25 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]



- 15 body existence detecting area which is a vicinity of a fixed point
701, the correcting operation switching neans 704 accepts interrupt by
absol ute position information providing nmeans 702 which is opposed to the
fixed point 701 and enables position 5 infornmation correcting operation via
correction information providing neans 703. This allows the absolute
position information providing nmeans 702¢d a operate only in the vicinity of
the area where correcting operation is originally conducted. Accordingly,

it is possible tpureeeRor®| fangéhole disdy powitton ihd (K r RIridaer e,
in order to increase the accuracy of stopping a nobile body at a

predet er m negh past imated ifiol 51 ¢ asedyaiskeit idatxa fo xetkqtod dos/Ddioshown in
Figure 6 and Figure 7, be installed at a position in front of each floor
when a nobi | mfidgrirdion ©faa mblei/kd dodyad ,arat inked chitlelsyt be eireftb mwa tfidn y

cl osed end when a nobile body is an elevator door, and at an entrance or an
exit of an &3ueh & owhilenbadyopos &t bonlyiditatiny O aakieeelitchess ilobapat i bl e
escal ator. [0037] 20 Figure 8 illustrates a nobile body systemwhich is an
ei ght h lenbodinfitated a mopitdsuntof] avarbiids. bedyt Withewboas ata msdsike on
information correcting nmeans 7 conprises a fixed point 701, absolute

posi ti on i nfRAFAIRGHL PN LERCHRANs 702, correction information providing
means 703 which o ﬁguts 25 corrective position information so that a nobile
body position esE%jJ tbr 6 can correct an estimated position, and initial

position setting ans .705 whi ch .outputs corrective position .infornmation at
Phe i nitial starht S algs ReRsSdI Ry rogh®el Bk, FEpBOSH 4 a1 Bty

operation by, i i, Fi i | bec e val ue
X0 1 n Equat ST T (40 SHSREe By MEHE F e BE IS S L g
on LN POWeTay PR ddboRldLla i IRBHoUS hedied on, a nobi | e body
slowy travel's to an end of the traveling range. After the initial absolute
position informatpemsis obtained, the value XO stored in a nobile body
position estimator 6 is initialized by initial position setting neans 705.
After 10 that, im povier donrasiien haspoetctidiedaf an 41 xecthpoe durwent
revolution is nmade at a speed that does not race the drive neans. \Wen

posi ti on i nfloy matreot ifhilechciocnes ponds biad telry absadbeitus ggbsist aolC gfowaich
fixed point is obtained, settings of initial position information is

conpl eted. FRuUS@Afle, F9rihes athebefeiBabpdi EObATr PRIHE PN cCHiar 1Y
count er_ wei %Pf;[co an initial position setting operation starts either at the

top ortdott fanPeradsidptefet onheha2edom Fhe ithPY s CREFFPhgE 5B ck,
initial iti tti i { fl i nt_p| d at
o ori gi nat [T RTeR R PAVERIREAd o biEt SiSe MRt SRR helfe i ©
e on . . 1N i

Phe. absolut ey PE edbraneratinEaie €068, Hn ERAY Cop g el ARt LBl rotaily°

est abl i shes @eiQsi in@RHIHO TR HA GaGhitAe i8¥Si8MohRE88] indStEaguse 9
illustrates a nobile body systemwhich'is a ninth enbodi nent of the present

i nvention. | dudrerimietiettdr 203Sahdoa calounlation methedtexecweadsby
conpri ses absolute position information providing neans 702, correction -
17 i 2f0or mata aropriod engs neankudsy & arotest i prs bpratésninakexh3 Gy heans
704, and a satellite 706. [0040] Operations of the enbodi mnent shown in
Figure 9 wi Idhdrgel deFonithedmore, hdnf ¢in @mbeg imgygolshawmpddl thigure 1,

i nformation ) ) .
mobile body position information stored in a mobile body

position estimator is corrected according to absolute position
information of a mobile body by using position information
25 correctingmeans. This canbe applied tocases wherethemobile
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



provi di ng neans 702 obtai ns absolute position information froma satellite

706 and outputs the information. When a nobile body position estimtor 6

estimates that a nobile body 4 has reached a predeterm ned point in the

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 enabjljes- position information correcting

operation via correction information providing neans 703. This enbodi nent

can correct shithe odtdb. an esti nmated position obtai ned by the nobile body

position estimator 6 without placing a fixed point in the nobile body

traveling area. FOORbgr, a wireless station installed on the ground can be

used instead of a satellite as neans by which the absol ute position

i nformati on provFilgngerZeahtusbrates a2lolahbebotly $ost¢n ehichf s retecomd

[ 0041] Mbreover, as shown in any one of enbodi nents descri bed above, a

met hod of coemkeediment afbbhleepbedgnpotitemnianst i [ sbisyenbadbiert baly

position estimator based on absolute position 25 information of a nobile

body ord set t¢hgvaterigaxidll adi@ eruatesbweégbbdyOpoareimebehe hrdigdl i ed

to cases where_a npbile body position is estimated not only from an

estimated r o} HANEYEH S05utSafEEVEBRRRS det eded SHEVALCET cary 4P brand

posi ti on, 18 or _a detected estimafed val ue of the nunber of

Pevol ut i ons BRE HRTR BT, e Fgbk 24 U4 12 rUGLYRD (T i THRCRERPRRE R ToF 1

position of a. i Wi t hout i ile Sitl det ector.
1R &n 82 e%Y d egp&r)g}égoﬂg & TRy nggxgggyﬂ% 2he: %agxﬁe

Furt her, correcting an estl 1on O a ool

absol ute positi i, bf ti i e C. C . i abighjity of
mobi | o body Fos T en AT Af0 CRSIERRET Lita PR CrdpRRRREN 1P 0]
body cqnt r ol bRboQ{h¥SD A% BeBYBEHRNOYRL PO UnLPBRELILAGE Bhd d Wi tor
position estinmator which estimtes a nagnetic pole position of a rotor of

sai d synchr angtss 0Pt OF RS eshb @it &F 66d1d18@l402 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 the magnetic 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. 1In 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



gquantities in relation to electric power supplied to said synchronous
notor; and a nobil e body position estimator® which estinmates the 10 position
of said nobile body based on the magnetic pole position estinated by said
rotor position estimator. 2. A nobile body controller as clainmed in Caim
1, further conprising a notor speed conmand generator which 15 controls the
speed of said synchronous notor based om4he position command and the
position of said nobile body estimated by said nobile body position

estimator. Zpdedopid &hasly comsoldelonSsgd@imed in daim1 or 20 2,
further conprising a nobile body positionindicator which displays the

position of saidjgppsije body estimated by said nobile body position
estimator. 4. A nobile body controller as claimed in aim1l or 25 2,

further conprising {0sehbod imeh®r SAOWANLIC Pigate BOidRYR iWdl €6 Hoitiest s the
position of said nobile body estimated by said nobile body position

esti mat or badmur ehiahd@ dit Evgaobiyta oynd nfaiamd nohovfbutal sinoblain &l desdyor -
20 5. A nobile body controller as claimed in Claim4, wherein said

absol ut’®e posdeéoon tinéd osamee | @fif ést posn thenexpéoredt i on obt ai ned when sai d
nobi | e body passes by a fixed 5 point installed in the traveling area of
sai d nobile body[0830A nobile body controller as clained in Caimb5,
wherein correcting operation by said position information

Figure 4 11lustrates amobile body system which is a fourth
embodiment of the present invention. In 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
horizontallyaligns at least two or threewheel 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. a mobile 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 theentranceof 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



correcting nmeans i s enabl ed when said nobile body exists in 10 the vicinity
of said fixed point. 7 . A nobile body-controller as clainmed in Claim1l or
2, wherein the initial value of the position of said nobile body estinmted
by said nobile body position estimator is set 15 based on the absolute
position informati on of said nobile body. 8. A nmethod of controlling a
nmobi | e body driven by a synchronous nuat or3 conprising the steps of:
estimating a magnetic pole position of a rotor of said 20 synchronous notor

based on el eftfiided ofiuené iddRSl dtbr €halre®y WAk EhgCtild bRINVBEeSHPRIdRE t 0
sai d synchronous notor, and estimating the position of said nobilé& body

based on saifh regheilding ehPasi thoressdldededis niddea Preyj ous step. 25 9.
A nmethod of controlling a nobile body as clainmed in Claim8, conprising the
further step of:[eoB2fcting the position of said nobile body estimated by
sai d second step based on absol ute position information of - 21 said
nobi | e body. 10.Figuet¢iiodldfistoatesld mohidertddy eyisaeyn wsich disradfifitiCl ai m
8, conprising the further step of: 5 setting the initial value of the
positi dn of ewiedindnt eobHodye autésantedinyestion{i it tdtisp ardoasld memitabsol ut e
position information of said nobile body. 11. A nobile body system
conpri si ng: NOLkingisitackhddy 9 iasmpbiyeabagdyicind iUy inst whee3fd504 are
drivemeans. Operationsof other elements are the 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
possible toobtainposition informationof apluralityof trains
15 which exist in a block section without employing an especially
accurate position detector. As aresult, hightrafficdensity
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 information correctingmeans 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



a controller which controls the speed of said synchronous notor so that the
position of said nobile body approach the position command, said controller
having 15 a rotor position estinmator which estimtes a nagnetic pol e pos
ition of a rotor of said synchronous notor based on electrical quantities
in relation to electric power supplied to said synchronous notor, a nobile
body position estimator which estinmates tde 20 position of said nobile body
based on the magnetic pole position estinmated by said rotor position
estimator, gk bt dn osstspeetocogmmand generator which controls the speed of
sai d synchronous notor based on the position conmand and the position of
said nobil e body[@8Bé4mated by said nobile body 25 position estimator. 12 .
Anobi | e body systemas clainmed in Claim 11, further conprising position
i nformati on corrEsting emeodindritcishown 42 Figurecbs ffhieamositdonroafursai d
nobi | e body estimated by said nobile body position estimator based on
absol ut e posin itdre ipefsdiriem of theswohiilwbiddy doggtimated. bantlne Ineokbiolsy
systen1as claimed in Claim1ll, wherein the initial value of the position of
sai d nobi | e kR E%ﬁ%%%@%de%yl@%ﬁﬂln%b|¢hﬁtﬁﬁﬁdmﬁ%$@|Eﬁﬁ¥%%¢¢mM likeset
based on the absolute position_informati on of said nobile_body

. Aal L. Al 9. A yefted byatheakol hoying RYQILRKLRS An A RHErAF:%YAO%me%g Af L

+. + +
l A AL A 9po'A‘J.Srlfts %Livcogg?:ﬁélng metal shielding plates and the like 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 a tableandoverwrites positioninformationstored 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
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0%1| 4| & () - \tha¥Afd H4e% (Poi@tO%%e ( )shdkd] |inl(Gjilgure 6 and Figure 7, be

10[ | !'L-:$10% | & ()- @L-: $10% | & () - @' $10%| & () - S<el dEr S4f f 10 | 10938 () -
1098 () - y10osga)legd atieypasiyion 10y qnt 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 amobile body systemwhich is aneighth
embodiment of the present invention. In this embodiment,
position informationcorrectingmeans 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.
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h& () -
embodiment shown in Figure 8 will be described. The value X0
in Equation (1) is initially set when a system is activated
5 by turning on the power. Specifically, after the power is
turned on, amobile body slowly travels toanendof the traveling
range. After the initial absolute 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 mobile 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
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switching means 704, and a satellite 706.
[0040]
Operations of the embodiment shown in Figure 9 will be
5 described in the following. Absolute position information
providing means 702 obtains absolute position information from
a satellite 706 and outputs the information. When a mobile
body position estimator 6 estimates that a mobile body 4 has
reached a predeternined point in the traveling area, 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,
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5 bo 3} without using a mobile body position detector. Further,

correcting an estimated position of a mobile body by using
absolute position information increases the accuracy and

reliability of mobile body position estimation.
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| & () - 910%}| & (aroltdr position estimator which estimates a magnetic pole
positionof arotorof said synchronousmotor basedonelectrical
quantities in relation to electric power supplied to said
synchronous motor; and

a mobile body position estimator which estimates the

10 position of said mobile body based onthemagnetic pole position

estimated by said rotor position estimator.

2. A mobile body controller as claimed in Claim 1,

further comprising a motor speed command generator which

15 controls the speed of said synchronous motor based on the
position command and the position of saidmobile body estimated

by said mobile body position estimator.

3. A mobile body controller as claimed in Claim 1 or
20 2, further comprising a mobile body position indicator which
displays the position of said mobile body estimated by said

mobile body position estimator.

4, A mobile body controller as claimed in Claim 1 or

25 2, further comprising position information correcting means
which corrects the position of said mobile body estimated by

said mobile body position estimator based on absolute position

information of said mobile body.



10] | VWXXXXXXzI AP1 1LMLO0% h& ()- 10|| 10] |
10| | 's+ $10%A | & ()-!n+ $10% | & ()- )10%H & ()-!'n$10%U | & ()- X YYZI[ \K\| Z
AP1 1$10% h&' () -SHi $10%h& () - S$10% h& () -f! x$10%h& ()-f!, g#10% h h& () -
;, O#H10% h[ & () - K\ ?] -"4n % zI "P1 19L10%| & ()- 10hh 10hh
10hh! s59%$10%h& () - &310% h& () -!x9%$9$10%h& ()- ! | 9%$9%$10%h& () -
%[__ " labz[9"P1l 1!s$10% | & ()-S$10%' .&'AQ-5!d$10% | & ()-f!' @
f#10%4 4| & ()-!ff f#10% (& ()-X10%}| & ()-bPb@bccadee~\:, 1
10| | 's-"$10% | & ()--!x-"$10%| 4| & () --
- $109%& () --9%310%1b& () - @ s9$310% | & () - @10%l| & () - Seee#teaeoeveegHl
10[ | !s-'"$ MLOYBS() - 10%nobi@e BbAYRcONtED116¥RAE) eLbinSE {1 -CUDim 4,
10| | ee) fbf fffffxnbClO||!sMLO% ()- 10

wherein said absolute position information is position

information obtained when said mobile body passes by a fixed

5 point installed in the traveling area of said mobile body.

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

10 the vicinity of said fixed point.

7. A mobile body controller as claimed in Claim 1 or
2, wherein the initial value of the position of said mobile
body estimated by said mobile body position estimator is set

15 based on the absolute position information of said mobile body.

8. A method of controlling a mobile body driven by

a synchronous motor comprising the steps of:
estimating a magnetic pole position of a rotor of said
20 synchronous motor based on electrical quantities in relation
to electric power supplied to said synchronous motor, and
estimating the position of said mobile body based on said

magnetic pole position estimated in the previous step.

25 9. A method of controlling a mobile body as claimed
in Claim 8, comprising the further step of:
correcting the position of said mobile body estimated by

said second step based on absolute position information of
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in Claim 8, comprising the further step of:

5 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:
10 a mobile body driven by a synchronous motor; and
a controller which controls the speed of said synchronous
motor so that the position of said mobile body approach the
position command,
said controller having
15 a rotor position estimator which estimates a magnetic pole
positionof arotorof said synchronousmotor basedonelectrical
quantities in relation to electric power supplied to said
synchronous motor,
a mobile body position estimator which estimates the
20 position of saidmobile body based on themagnetic pole position
estimated by said rotor position estimator, and
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

25 position estimator.

12. Amobilebody systemas claimed inClaim11l, further

comprising position information correcting means which
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the initial valueof t e pos;.tlon of said mobile body estimated
by said mobile body position estimator is set based on the

absolute position information of said mobile body.



