CONTROL CONSTANT | DENTI Fi CATI ON SYSTEM .3 [Technical Field]

This invention relates to a control systemof a motor =~ for driving a
machi ne tool, etc., and in particular to a 5 control system for

i dentifying control constants such as inertia and viscous friction
coefficients. [ Techni cal Background] For
exanpl e, control constant identification systens I ncl ude: 10

(1) an 'de““f'Cat'oﬁombﬁ.”bbhsfbhnﬁrhibﬁﬁhmm&‘iw syFrRd for
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whi ch no limeictimrand widens diniatian coeffigientsiate in which | oad
inertia exists (s Q%ﬁ?ﬂ%@kﬂyb d Unexam ned Publication No. He
6- 70566) ; and T an |dent|fﬁghglon system which tine-integrates
actual and 39#nﬁ%&@2ﬁ%ur¢%%¥r%%tEepﬁéﬁnﬁaﬁﬂﬁﬁﬁﬁfkﬁﬂﬁﬁﬂﬂ SYFHRME -
val ues 251nclﬁdg,f|nd|ng a current area and corrects an initial inertia
agﬁgnptlon val ue fr current area ca 1Lan resul t thenf

in

o TN san oLESHEECRE IS aRpERncRhiFhohandes” Sosigrang iopRe
ﬁ 325886) .for chano?bzing thehhkmmtﬁrqn cspumdtarm]fdalmtﬁ!r‘qﬂ& %dﬁque( omnteit (3)
ave 30 r em__t ha rti entifi val ue ror or
var i at1 ond HRITAG | prodt, &8F, kel apeRliyBlapbR.; Frafh, ' ther
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15 inertia (see Japanese Patent Unexamined Publication No. Sho 61-
88780);
(2) an identification system which inputs a speed command

having a lamp section, executes a speed loop under P control,

and finds load inertia from the ratio between steady speed

20 deviation in a state in which no load inertia exists and that

in a state in which load inertia exists (see Japanese Patent
Unexamined Publication No. Hei 6-70566); and

(3) an identification system which time-integrates actual and

simulated current detection values or current command values

25 for flndlng a current area and corrects an initial inertia

| assumptlon value from the current area calculation result,

thereby finding inertia (see Japanese Patent Unexamined

Publication No. Hei 4-325886).

However, conventional examples (1), (2), and (3) have

30 a problem that inertia identification wvalue erxors or

variations are large if viscous friction or Coulomb’s friction

exists. The following problems are also involved:

Particularly in (1), commands are limited to those for changing



the rotation speed at a-given rate; in (2), the effect.-of

di sturbance is easily received because integration control is not
performed; and in (3), inertiais found while fuzzy i nf erence,
etc., is used to repeat a correction so that the 5 initial inertia
assunption val ue approaches the actual inertia, thus resulting in
| ar ge anmounts of conplicated operations [ Di scl osure of
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according to a nodel and outputtlng an estlnated torque 20 comand
Tref'; and [ 1sclos&§b|?¥ﬁgﬁélfﬁ¢é &E tion for identifying inertia
J according 'to a rati o between Tref resulting fromtine

integration of thel%ck¥Rn copirml If ethemlpmnbyom heo spreviide a comtmolol,
sect I on atc&@i&ﬁ@tﬁdéﬁﬂfﬁé&%%ﬂaé){é@em bih&0%&n V@&P@e 2Phe pﬁgﬁgéﬁ but put

f@ltlng fromtine |ntg%rat|on of The torque connan
he esti mation RcfPéRCatthehePEPRYBREY maﬁ’é’d’r ing tentde ainyentign,
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t he speed conmmand. Vref are set so that the actual notor sp€ed V

and not or SPRFESPI: i found by the estimation section become the sane

non-zero val uesnuaandihgehem‘atlﬁon section for géaeending 0 4

inventioncédﬁ% { . const ant control system can be provided mhlch
el 1 nertia

contains s -2 -
15 a speed control section for determining a torque

command Tref by the speed command Vref and actual motor speed
Vib and controlling motor speed;
an estimation section for simulating the speed control
section according to a model and outputting an estimated torque
20 command Tref’; and
an identification section for identifying inertia J
according to a ratio between a value STref resulting from time
integration of the torque command Tref output by the speed
control section at a predetermined interval [a, b] and a value
25 STref’ resulting from time integration of the torque command
Tref’ output by the estimation section at the predetermined
interval [a, b}, characterized in that
the predetermined interval [a, b} and the speed command
Vref are set so that the actual motor speed Vfb and motor speed
30 Vib’ found by the estimation section become the same non-zero
values at the time b.
According to the invention, the control constant
control system can be provided which contains small inertia



i dentification value errors and variations and noreover:.can find
inertia by performing a small amount of very easy operati ons even
if viscous friction, constant disturbance, and Coul onb's friction
exi st. 5 [Brief Description of the Draw ngs]

Figure 1 is a principle diagramto 'explain the basic concept of ‘the
I nventi on; Figure 2 is a block diagramto el aborate on the

principle ghehﬁqfhgﬁ%ﬁbhomaiu; ?rro s, and G %f% éséh&”88§egbggrﬁgﬁ

el aborat e i nven
4 is a bl ofingdi agpartéa alwerﬂﬁs‘cﬁqmmngaf athemall amount/emf overy easy

Figure 5 ig é&ﬁ%@oﬁ%”&%@ﬂ eraE&Sus Iriction, constdiUd s@urdaddy,08hd

diagramto sh& W& g eed  control section, the estimation section,
and the i dERBLPPEaS; SristdPpofxist. in Figure 4 in detail; and
Figure 7 is an operatlon exanpl e using an AC servo nDtor 20

Best Mode for Carr t he vent Lo First, the
Lri ciple of the ih gfcﬁeﬁf¥+p gon © Qkﬁigﬁﬁgéﬁﬁs]next an enbodi ment

usi ng a notor mﬁllFbguﬂesdrubed principdpeciifdgan yto Fegpl&£id tReabasic

principle I basi ¢ concept of the invention.
Nurrer al ggﬁgégpee gé%t?% eégfon, section and nuneral 2 is an estinmation
section. contrBiguxe 2 is prodrlmakeddiagrasm speedelbabmrate seoti thel .

and only i §ihb§pje|§f the in¥énPfogontrolled. Likew se, Pl control is also
pro rarmedﬂ the estimation Section 2 and only inertia J' is to be

comProlled. In Fi gﬁ%%uﬁe i¥ dfectl WUPGK diag¥pBedteorf}aioxate onsethpon 1
mat ches sppgﬁnaiplelafthneeﬁﬁvgﬁti@m-sect|on and Vfb and Vfb' are
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- 3 - invention;
Figure 5 is speed command examples;

15 Figure 6 is a block diagram to show the speed control
section, the estimation section, and the identification section
in Figure 4 in detail; and

Figure 7 is an operation example using an AC serveo

motor.

20 [Best Mode for Carrying Out the Invention]

First, the principle of the invention will be
discussed, next an embodiment using a motor will be described
specifically. Figure 1 is a principle diagram to explain the
basic concept of the invention. Numeral 1 is a speed control

25 section and numeral 2 is an estimation section. PI control is
programmed in the speed control section 1 and only inertia J is
to be controlled. Likewise, PI control is also programmed in
the estimation section 2 and only inertia J* is to be
controlled. 1In Figure 1, if speed Vfb in the speed control

30 section 1 matches speed Vfb’ in the estimation section and Vfb
and Vib’ are not zero, relation J/J’ = STref/STref’' ...(1)
holds for torque command integration value STref and inertia J



I n the speed control seetion and torque conmand i nt egr:;\t*i on val ue

STref' and inertia J' in the estimation section, and inertia Jis
i mredi ately found fromJ = (STref/STref')*J ...(2). This is the
basic principle of the invention. 5 However, in a systemin
whi ch viscous friction D - exi sts, the viscous friction D cannot be
ignored and to make the relation hold, a condition that the
integrati OﬂnVQJHée sPfeed contrédPegéctiénabna R'!cﬁdﬁi&ré‘&ﬂﬁ&lnéi NG 8% a[tiog
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angs the spag H‘epmﬁg.n){'izﬁa arfyeet lsf)tﬁlganﬁagt.ngn is J&éua‘[ d%%;?fe ook, t' e

and the reverse r tatlon ime o her
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dividing a rage val ue tegr val ue STrefl
found by t%eIaO é)x%. if pos:.q:lons are man%ged, oa%l %e viscous

frn.ctlon D may be eliminated if the positions at time a and
20 time b at the interval [a, b] match. An average value of
inertja found at a plurality of such intervals at which the
time integration value of motor speed Vfb becomes zero may be
adopted as inertia J. Next, when constant disturbance Td is
applied, if an average value of inertia J1 found by one speed
25 command Vrxefl and inertia J2 found by Vref2 provided by
inverting the positive and negative of the speed command Vrefl
is adopted as inertia J , the effect of the constant disturbance
Td can be eliminated. When Coulomb’s friction exists, if the
interval [a, b] and the speed command Vref are set so that the
30 forward rotation time and the reverse rotation time of a motor
become equal to each other at the interval [a, b], the effect
of the Coulomb’s friction can also be eliminated. The constant
disturbance Td can be found by dividing an average value of
torque command integration value STrefl found by the speed



command Vrefl and torque. command integration value STrefl 2 found by
Vref 2 provided by inverting the positive and negative “of the speed
command Vrefl by integration time b-a. The vi scous friction D can
be found fromthe inclination (time change) of 5 torque comand Tr ef
when the speed conmand Vref is constant accel eration or constant
decel erati on. Next, an enbodi nent using a notor will be

descri bed copmand ﬁF@ﬁ fdn%fi'tbié ub &mﬁa&d'ﬁh&gmﬁoﬁﬁqme}ew found

enbodi nent | nve I on ure nuner al
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Figure 7 shows Nextan apeembodimertinpbéngs langloel;mrA@str Ve nbescribedhe

command 4 ciﬂfé‘ﬁdf*/' O fHRfild QL” isl ag?‘ﬂ%?ct ﬁiagréﬁ\ES Mﬁé‘ﬁt of The
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m ni num speed are the sane and gcelgratlon and decel %atlon are t he

same as sfREET FOOiRle SSCALONs ¢ AP eafimatiqn §e£t4om§ eral
confi gur at4prisofard liaema@imﬁbmo lse&ecibnmﬂor J.nputﬁfngtilet@.ﬁq‘iémidnﬁﬁhnd

section 4 i dentific sectio The s
section aXnsh s the SBRed EPBEESL FETEISH 42 and potorans SEEERRE L pecd
commnd Vriceff ;theres®imgpioposécbioh 43 and ifinedmat iiowrtdanty,olcorsstadnpt ed.

speed tio orque command Tref to a
&ﬁﬁxﬁﬂa&%d hrt? 1;5%00118 QHEM 0.

urrent contro ng or and the identification
section 4¥Nextssdhe sestions willlohe 1§eu§sﬁéswz-hhtrefemeﬁ to&igurer JL
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fromthe not or . |ke tthe speed control” section 42, "the estimation
section 4?Iho%$?§ap+°eoﬁ?‘ﬁ5‘9 eritfdng AR oAEr Serve Jurtos. 1/ Fhg command 4ng

Out put s agté?fé}.!&Wti'éﬂf41tiﬁﬁ Ly r gl sbeeaetcoumhxﬁl vref. aMméthe
ent

tification sectlon%l The i i fication sec& Aé,trecelves
{HD ' or qu P REGh AT & spmagds 35 hopm b EABATER and

t he tor qué (@ymBR) Trisdx e)(axqule f r arextehe speed commtard Videchtshapese dliilken 43
and fi ndsai Q?’age%o‘]icf‘%%& | Rfet gb‘.lofute values of the maximum speed and
the minimum speed are the same and acceleration and
deceleration are the same as shown in Figure 5(A) is adopted.
25 Figure 6 shows the configuration of the speed control section
42, the estimation section 43, and the identification section
44. The speed control section 42 programs a speed loop so that
speed Vfb matches the speed command Vref; here PI (proportional
integration) control is adopted. The speed control section 42
30 outputs a torque command Tref to a current controller for
driving a motor and the identification section 44. Assume that
load 4.16 times that of motor inertia JM, JL (=4.16*JM), is
attached to the motor and that speed Vib is output from the
motor. Like the speed control section 42, the estimation



(STref/STref )*J' from.ymal ues STref and STref' resultlng from tinme

integration of the torque commuands between time "a" and’ time "b"
and inertia J' of the estinmation section. 10 Figure 7 provides
an operation exanple using an AC 'servo notor. Vref is a speed
command, [err] is notor speed Vfb in the speed control section 42,
[err] is speed Vfb' in the estimation section, [err] is a torque
comand Tr ' hgas tr I tLo err] ,Lor que
command Tr g%'clt?ﬁh %3 %Eé'ﬁlts PeIstcon g“e)gt% s‘%né 9°’\b€%°f 4 afli/ g{ %6und

from val uegnd outputsTactargnel mmeand Trsfil tiongher mnttmwd marggrtaﬂ.VdnSof
[err] and Eﬁ&r‘]:he ldentlf’féé(@%t fc%naﬂg t?}i%) gﬁle%q?%grt}k}?‘ %eﬁgioﬁhe

estimati on section, J1 = (STr 1/ STre ew se

when 4 meGeives)sthe tORmes rerFmand e Iret, @utputl Erpwf the espeefing
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ef 2/ Tr ef2'
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oper at i onstimet he" esndnanenmae@froﬁ the estlmatz.ahsseqmitbnr med in real .

ti yg. However, if Rk !Fﬂ?ﬂ! orgu
corﬂrﬁand I nt egratlon{'@‘fue STref’ In an oPer Et t‘#ra on éggfl on%can be
previ ous| yS@EY@ URRtRE: (YRRL df » speed qoﬁ@am‘r:q@bl%m{m speedr¥fboin

val ue STrefhén dped PRUALEIN M Bbction 426CI@ON A2 NGRS t 9B Ci‘hc%ﬁéed
In fact, if _the speed becones zero, the rélation of .expr.essi on

does not HOTHPALIRR SEFELRB B d& BftQFGRe cGPrmand Trefi dn drhe TR ore
Wnen t he sqmrechcol bseeti@n<4¥f,baﬁdX@' is a tor ue command Tref' J.n the -

X1 0
i an egr at i SRy orsagélrigr . W{‘?Bm 361L el[%]ef%%s%%d fESﬂ't rerLeeRt i on

and the td%gefl and S‘I'ztaﬁarrams'rrle:fmgnrfnorretemeu iategnasdohi off ®sandt®@”
execut ed, ptlreen time a1 Sh&f ‘i::ﬁ;; gT‘CJ’.n%Q'%} ney.t 'r:%]‘]tl'{eS JITRAAG Y.

f ound from 5 expressi on = en viscous friction

D s8Il n= F(é'ﬁ?—'@fé/s §e§éeh*ﬂh Fi §ul8*IMpr oliideawige, when
rewriting et 272 i {s t Bouhdt €96at bANuES Ba @2t RASRRGL A D resultindt

t % I nter Vta l n{ aﬁ 4 JJ_nSteZ;rraOt:Lonh %eegv;eeé:ﬁ t?lfmet ha?Z Valnsci: Otulsme b2 and inertia
J’ of the estimation section, J2 = (STref2/STref2’')*J’ =
4.81*JM. Thus, inertia J can be identified as J = (J1 + J2)/2
= 5.15%*JM. This identification value almost matches (motor
inertia JM) + (load inertia JL = 4.16*JM) = 5.16*JM. However,

25 inertia J’ of the estimation section is simulated as J’ = JM.
In the experiment, the operations of the estimation section are
also performed in real time. However, if the speed command
Vref is fixed, the torque command integration value STref’ in
the estimation section can be previously calculated, thus only

30 the torque command integration value STref in the speed control
section 42 needs to be calculated.

In fact, if the speed becomes zero, the relation of
expression (1) does not hold because of the effect of statical
friction. Therefore, when the speed Vfb is X1 < Vfb < X2



friction D can be elininated. Thus, when the speed Vff-is X1 10 [err]
Vib [err] X2 (where X1 [err] 0 and X2 [err] 0), if timé integration of

the torque command Tref of the speed control section and the t or que
command Tref' of the estimation section is not executed and the
interval [a, b] and the speed command Vref are set so that the tine
integration value of the speed Vfb becones zero 15 except during the
time t1 (t 1 %x9) e igh BRe Vf'tfiﬁ'gag-iﬂé £ £ VERe< he
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occurring when tg? sgegg hs EZiero r 20 ., is close %é) zZero.
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spesd Vfb emptéssspred con(sDresgsTiof’ prd’t he When vispead Hdictiond hp
estimation secgi on malx beghard t§ m’atch.sel n . .this se, arld%gi ust ment
section 45°FbP s<‘§1dj‘-‘lfst'ﬁ‘g Jp%"é’EFI dp 5% e'bai"ﬁ K@J‘gﬁﬁﬁ SFS\Yi . 9%
shown in Fregwritbng Figure 2, if thdeint¢gmation waelee onfrtheespedd ¥fpbed

| oop gain ' . he, est iyatd on ti | f oL Gu ef’
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greater thénichiompRecanfipe: ebiminated. Thuspwehen tthe sppeed| ¥Eb ai K1Ky'

of ;phe estimpEhoR x2 (whe$8CKHOR bf ahle x20rq4H CORNMh ! Shte@fatién of
estimati on section I's less than O and the speed Vfb Is greater_ than
the speed the torgue' coggand Tref of the spgedecofaadysRFtind P|Enthe' of

the estinmbg¢sPiue command Tref’ of the estimation sectiol is not executed
P O Aok BN SR, NP o o S TR AL e s 43
[Field of thatisthe atinfppirtediation value of the speedivilerbéctmeanzéto
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change. VEib < X2, the effect of the viscous friction D can also be
eliminated. Thus, a control constant control system can be
provided that can identify inertia without receiving the effect
of statical friction, etc., occurring when the speéd is zero or

20 is close to zero. _

If the actual operatioh and the model operation differ
largely, the speed Vfb in the speed control section and the
speed Vfb’ in the estimation section may be hard to match. 1In
this case, an adjustment section 45 for adjusting speed loop

25 gain Kv’ may be provided, as shown in Figure 6.

_ The adjustment section raises the speed loop gain Kv*
of the estimation section if the torque command Tref’ of the
estimation section is greater than 0 and the speed Vfb is
greater than the speed Vib’;

30 lowers the speed loop gain Kv’ of the estimation
section if the torque command Tref’ of the estimation section
is less than 0 and the speed Vfb is greater than the speed
VvEb’; and .

raises the speed loop gain Kv‘’ of the estimation



section if the torque command Tref’ of the estimation section
is less than 0 and the speed Vfb is less than the speed Vfb’.
[Field of Industrial Application]
This invention can be applied to control systems of
motors for driving industrial machines, particularly machine
tools, sorting machines, etc., with less load change.



WHAT IS CLAIMED | S; < 1. A control constant identification

system conpri si ng: ’ a command generation section for
generating a speed command Vref; 5 a speed contro
section for determ ning a torque command Tref by the speed conmand
Vref and actual notor speed “Vfb and for controlling notor speed;

an estimation section for sinulating said speed control section
accordlng W%A& &%d%hAiﬂ@DfQE outputting an estimated 10 torque conmand
Tref'; and ﬁ dentification section for identifying

|nert|a J according to a ratio between a value STref resulting from .
tine i Nt egnatA @ortirdineohstane f&’é‘ﬁ@i‘f‘l&féﬁioﬂ‘g}@%en%oﬁ?ﬂsiﬂ%ed
control section at a predeterm ned interva val ue

STref' resulting ffo qﬂmﬁ?qrﬂ?&ﬁ%ﬁ?%ﬁpo?eFFé°Fof5&aQﬁﬂﬁﬁﬁﬁﬁnq a spegdef
out put by eemmaedt Vireifi;on section at the predetern1ned I nt erval L?,
b], characteri zed redet erm ned. i nterval bg
andst he speed corm% oél?géd con\}-}r&l F8°§é‘{’ P?ﬁatéﬁmmﬂq bt %pr &ed
Vfb and nncommspéemreﬁ by thébsPEeanOmyandlﬁreftandtaonuaécmbmnrbspeeﬁ t he
same non-zg d forV@5H€§ofiih§ m%fgf gpeed° 2. Acontro

const ant |dent|?|cat|on systema in claiml, wherein the

speed command Vr ef 2B imatilay segitdon for simehadug gt speed cootirod s
previousl yggkb¥edn ac@érdlng to a model R IFH SQOSGEFin §Hté§t9ﬁﬁt88

system as cl ai ned E aiml or 2, wherein sald spged contro
sedPion peF?BgH§ commandcgﬁg of EBﬂtalnlng an integration operation.

4. A control constamt 1ddﬁnﬁ.tfﬁbaﬂﬁ.bﬁn svec;ajhem afog! ddemdifying iﬂbﬁlﬁd‘ﬂ? ﬁﬂe of
clainms 1 ereln the erm ned_inter n e
speed co rm%ﬁgovﬁg =) %érfa s:r%t[weé o1} 8 ¥ 21ue X.éﬁ're:tiL resulu:z.ng lfrom time
-9 - lntegratlon of the torque command Tref output by said speed

control section at a predetermined interval [a, b] and a value
15 STref’ resulting from time integration of the torque command
' Tref’ output by said estimation section at the predetermined
interval {a, b], characterized in that
the predetermined interval [a, b] and the speed command
Vref are set so that the actual motor speed Vfb and motor speed
20 Vib’ found by said estimation section become the same non-zero
values at the time b.

2. A control constant identification system as claimed
in claim 1, wherein the speed command Vref generated by said
command generation section is previously fixed.

25 3. A control constant identification system as claimed
in claim 1 or 2, wherein said speed control section performs
control containing an integration operation.

4. A control constant identification system as claimed
in any one of claims 1 to 3, wherein the predetermined interval
30 [a, b] and the speed command Vref are set so that a time

A



I ntegration value of the-actual notor speed Vib at the-.,

predeterm ned interval [a, b] becones zero. 5. A control
constant identification systemas clained in any one of clains 1 to
4, wherein an average value of 5 inertia found at a plurality of such
I nterval s at which the - time integration value of the actual notor
speed Vfb becones zero i s adopted as inertia J. 6.

A control e atien st cl any. o
Claims 1 1 SOyegAL A Rl AP0 HE SERHALT GEBE sposa  vab "B THES
Vref are spredetemminedr datervelafaenbiihecomes zergnd reverse rotation
time of a notor becone equal to each other at the interval [a, b].
7. A control constant_identifjcation systemas claimed in any one of

claims 1 to 6, whefeih OPPERR} fpNstaAnte Identd fication system aguRdappedne

speed commefd afyefdnendf rleliilﬁ?s J2 to 4, wh@b!'éd.nbYar\/rafv%rB. Vieerthdy of
I nverting 03| |ve nd .n

eqati ve, of sgegd co Vr ef
adofted as f‘ﬁﬁ fa fpund at'a Plurahty8°fA888Ht P~ ﬂﬁg{;ﬂ e i WRhe fﬁ?ﬁtlon
system as thmenédtegratlonnvanaennf thbemmtmaimmﬁtun.speemrﬁﬁhcbeidmes

found accoy kgglgoado +£8 85t Oh E nd integration value STref 1 found
eBiRana” v e

by one spee a torque command integration val ue

STref2 found by Vref2 provided by i nverting the positive and
negative of gt hg ‘HBH§E$ﬁ¥rigégtlflcatlon system ? €1§9ﬂ&90|
one o to

const ant |dent|f|cat|on zﬁsten1as clalnme
3, wherei niR 3n¥cepne Pfi ladms 1 to 300@mﬁﬂﬁhﬁﬂth9|%ﬂ§%ﬁﬁﬁﬂff%ﬂ1b] and

i ngbi nat i ophét Epre@habamhndl VicB€ are set! @olUhRONFBWRehAd fotbeioh heiseeed

command Vref i s constant acceleration Qr constant .decel erati on.
10 - and reverse rotatlon time of a motor‘%ecome equal to each other

at the interval [a, b].

7. A control constant identification system as claimed
in any one of claims 1 to 6, wherein an average value of
15 inertia J1 found by one speed command Vrefl and inertia J2
found by Vref2 provided by inverting positive and negative of
the speed command Vrefl is adopted as inertia J.

8. A control constant identification system as claimed
in claim 7, wherein constant disturbance Td is found according
20 to a torgue command integration value STrefl found by one speed
command Vrefl and a torque command integration value STref2
. found by Vref2 provided by inverting the positive and negative
of the speed command Vrefl.

9. A control constant identification system as claimed

25 in any one of claims 1 to 3, wherein a viscous friction

coefficient D is found from inclination (time change) of the

torque command Tref when the speed command Vref is constant
acceleration or constant deceleration.

Hllllll IR0 H llll



10. A control constant :-dentification systemas clainmed:, in claiml,

wherein when the speed Vfb is X1 [err] Vfb [err] X2 (Wnere X1 [err]
O and X2 [err] 0) in the interval [a, b], time integration of t he
torque command Tref of said speed control' section and the 5 t or que
command Tref' of said estimation section are not execut ed.

11. A control constant identification systemas clained in claim

10, wh th | . Vr ef t
s that a Ui intagral coftedd, iseat 188REERRURAEn SYRERBAR SPaiged
except dur imgcladm rarewmr(em Vhen] tie Wtﬁﬁ:g@é& Vb < Wb (wheXe
[err] Vib [kark] Oxgnd X2 2 O) 1n the interv | ngﬁudl n'?&t qglttggg:;%t'%ﬁlotn[ GLion

system as clained claim1, furt an a

section fothe t°rquea&Pﬂ'§‘PPHgT§Sée8fl §6|5dg§Pﬁeﬂv°°@ftr | §e§§tlpﬁiatamdnthe
sectsi on frﬁﬂitréﬁe cokulafd Taxe&fr Olbofl healll OésEPREEiYhD fdcefbs HIUnot

contr ol £ ction, and the speed Vfb' and the torque conmand Tref' of
sai d estinBtFoH §8¢t i on. 13. A control constant
i dentification systemas clained in claim112, wherein said

dj t t t f d ti ti
Settion I the tordtis BonmorBERBLAR: jaeh PR PR DK Blop e gatuIal
greater than olaim 16e wherein sthednffarval Jrgathdr aﬂahrtl@wpepdedoidfubnd
| owers t heV?.@EeQréOQth@é ek Pt s q.rﬂ%?ﬁo‘?ﬁgalue ofS%‘flre' g?ﬁg 8?3

t orque commrand Tref sald estimatiq

t hdOspeed WEOE“gngéﬁ?e?x‘t’%Tﬁ queingdde time tlf(pl -ale when the speed
rai ses theyspeed k00p gabn<kys,of said estimation section if the
torque command Tref' of said estimation section is less than 0 and
the speed Vib is |less than the speed Vfb'.

- 11 - 12. A control constant identification system as claimed

in claim 1, further including an adjustment section for
adjusting speed loop gain Kv’ of said estimation section from

15 information of the motor speed Vfb of said speed control
section, and the speed Vb’ and the torque command Tref’ of
said estimation section.

13. A control constant identification system as claimed
in claim 12, wherein said adjustment section raises the speed
20 loop gain Kv’ of said estimation section if the torque command
Tref’ of said estimation section is greater than 0 and the
speed Vfb is greater than the speed Vfb’;
lowers the speed loop gain Kv’ of said estimation
sectlon if the torque command Tref’ of said estimation section
25 is less than 0 and the speed Vib is greater than the speed
Vvib’; and
raises the speed loop gain Kv’ of said estimafion
section if the torgue command Tref’ of said estimation section
is less than 0 and the speed Vfb is less than the speed Vfb’'.
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