Filter Objects

Filter Objects

I ntroduction

A Filter object manages asingle filter on a controller. It represents the control algorithm
used to control a motor in a closed-loop system. The Filter contains an algorithm, a set
of coefficients, inputs, and an output. Its primary responsibility isto take the difference
between the command and actual positions and then calculate the output based on the
control algorithm and coefficients.

For simple systems, there is a one-to-one relationship between the Axis, Filter, and
Motor objects.

M ethods

Create, Delete, Validate M ethods
mpiFilterCreate Create Filter object
mpiFilterDelete Delete Filter object
mpiFilterValidate Validate Filter object

Configuration and Information M ethods

mpiFilterConfigGet Get Filter configuration
mpiFilterConfigSet Set Filter configuration
mpiFilterFlashConfigGet Get flash configuration for Filter
mpiFilterFlashConfigSet Set flash configuration for Filter
mpiFilterGainGet Get gain coefficients
mpiFilterGainSet Set current gain index
mpiFilterGainl ndexGet Get current gain index
mpiFilterGainl ndexSet Set current gain index
mpiFilterStatus Get Filter’s status
Memory Methods
mpiFiltertM emory Get address to Filter memory
mpiFilterM emor yGet Copy data from Filter memory to application memory
mpiFilterM emor ySet Copy data from application memory to Filter memory

Relational M ethods

mpiFilterAxisM apGet Get object map of axes associated with Filter
mpiFilterAxisM apSet Set axes associated with Filter

mpiFilterControl Return handle of Control that is assoiciated with Filter
mpiFilterM otor M apGet Get object map of Motors associated with Filter
mpiFilterM otor M apSet Set Motors to be associated with Filter
mpiFilterNumber Get index of Filter (for Control list)

Action Methods
mpiFilterl nter grator Reset Reset the integrators of filter.
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Filter Objects

Data Types
MPIFilterCoeff
MPIFilterConfig/ MEIFilterConfig
MPIFilterGain

MEIFilterGainl ndex
MEIFilterGainPID
MEIFilterGainPI DCoeff
MEIFilterGainPIV
MEIFilterGainPIV Coeff
MEIFilterGainSer cos
MEIFilterGainSer cosCoeff
MPIFilterM essage

Constants

MPIFilterCoeff COUNT_MAX
MPIFilterGainCOUNT_MAX

Copywright @ 2002
Motion Engineering
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mpiFilterCreate

mpiFilterCreate

Declar ation const MPIFilter npiFilterCreate(MPl Control control,
| ong nunber)

Required Header stdmpi.h

Descri pti on Filter Create creates a Filter object associated with afilter (number), that is located
on amoation controller (control).

FilterCreate isthe equivalent of a C++ constructor.

Return Values
handle to an Filter object
MPIHandlevOID if the Filter object could not be created

See Also mpiFilterDel ete | mpiFilterValidate
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mpiFilterDelete

mpiFilterDelete

Declar ation | ong npi FilterDelete(MPILFilter filter)

Required Header stdmpi.h

Description Filter Delete deletes a Filter object and invalidates its handle (filter). FilterDeleteis
the equivalent of a C++ destructor.

Return Values

M Pl M essageOK if FilterDelete successfully deletes aFilter object and invalidates its handle

See Also mpiFilterCreate | mpiFilterValidate
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mpiFilterValidate

Declar ation long npi FilterValidate(MPIFilter filter)

Required Header stdmpi.h

Description Filter Validate validates the Filter object and its handle (filter).
Return Values
M PIM essageOK if Filter isahandleto avalid object.

See Also mpiFilterCreate | mpiFilterDelete
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mpiFilter ConfigGet

Declar ation | ong npi Fi | terConfigGet (MPLFilter filter,
MPIFilterConfig *config,
voi d *ext ernal)

Required Header stdmpi.h

Descri pti on Filter ConfigGet getsaFilter’s (filter) configuration and writesit into the structure
pointed to by config, and also writesit into the implementation-specific structure
pointed to by external (if external isnot NULL).

The Filter’'s configuration information in external isin addition to the Filter’s
configuration information in config, i.e, the Filter’s configuration information in
config and in external is not the same information. Note that config or external can
be NULL (but not both NULL).

XMP Only external either pointsto a structure of type MEIFilter Config{} or isNULL.

Return Values
M PIM essageOK if FilterConfigGet successfully writes the Filter’ s configuration to the structure(s)

See Also mpiFilterConfigSet | MEIFilterConfig
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mpiFilter ConfigSet

Declar ation | ong npi FilterConfigSet(MPLFilter filter,
MPI FilterConfig *config,
voi d *external)

Required Header stdmpi.h

Descri pti on Filter ConfigSet setsaFilter’s (filter) configuration using data from the structure
pointed to by config, and from the implementation-specific structure pointed to by
external (if external isnot NULL).

The Filter’s configuration information in external isin addition to the Filter’s
configuration information in config, i.e, the Filter’s configuration information in
config and in external is not the same information. Note that config or external can
be NULL (but not both NULL).

XMP Only external either points to a structure of type MEIFilterConfig{} orisNULL.

Return Values

M PI M essageOK if FilterConfigSet successfully setsthe Filter’s configuration using data from the
structure(s)

See Also mpiFilterConfigGet | MEIFilterConfig
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mpiFilter FlashConfigGet

Declar ation l ong npi FilterFl ashConfigGet (MPILFilter filter,
voi d *fl ash,
MPIFilterConfig *config,
voi d *ext ernal)

Required Header stdmpi.h

Descri p'[i on Filter FlashConfigGet gets a Filter’s (filter) flash configuration and writesit into the
structure pointed to by config, and also writes it into the implementation-specific
structure pointed to by external (if external isnot NULL).

The Filter’ s flash configuration information in external isin addition to the Filter's

flash configuration information in config, i.e., the flash configuration information in
config and in external is not the same information. Note that config or external can
be NULL (but not both NULL).

XMP Only external either pointsto a structure of type MEIFilter Config{} or isNULL.

Return Values

if FilterFlashConfigGet successfully writes the Filter’ s flash configuration to the
structure(s)

flash is either an MEIFlash handle or MPIHandleVOID. If flash is
MPIHandleVOID, an MEIFlash object will be created and deleted internally.

See Also MEIFlash | mpiFilterFlashConfigSet [MEIFilterConfig

M Pl M essageOK
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mpiFilter FlashConfigSet

Declar ation | ong npi FilterFl ashConfigSet (MPILFilter filter,
voi d *fl ash,
MPIFilterConfig *config,
voi d *ext ernal)

Required Header stdmpi.h

Descri p'[i on Filter FlashConfigSet sets a Filter’s (filter) flash configuration using data from the
structure pointed to by config, and also using data from the implementation-specific
structure pointed to by external (if external isnot NULL).

The Filter’ s flash configuration information in external isin addition to the Filter's

flash configuration information in config, i.e., the flash configuration information in
config and in external is not the same information. Note that config or external can
be NULL (but not both NULL).

XMP Only external either pointsto a structure of type MEIFilter Config{} or isNULL.

Return Values

if FilterFlashConfigSet successfully sets the Filter’s flash configuration using data

e from the structure(s)
MPIMessageOK flash is either an MEIFlash handle or MPIHandleVOID. If flash is

MPIHandleVOID, an MEIFlash object will be created and deleted internally.
See Also MEIFlash | mpiFilterFlashConfigGet | MEIFilterConfig
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mpiFilter GainGet

Declar ation l ong npi FilterGai nGet (MPLFilter filter,

| ong gai nl ndex,
MPI FilterGain *gain)

Required Header stdmpi.h

Descri pti on Filter GainGet gets the gain coefficients of aFilter (filter, for the gain index specified
by gainlndex) and writes them into the structure pointed to by gain.

Return Values

M PIM essageOK if FilterGainGet successfully writes the gain coefficients to the structure

See Also mpiFilterGainSet
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mpiFilter GainSet

Declar ation long npiFilterGainSet (MPLFilter filter,

| ong gai nl ndex,
MPI FilterGain *gain)

Required Header  stdmpi.h

Descri ption Filter GainSet sets the gain coefficients of aFilter (filter, for the gain index specified
by gainlndex) using data from the structure pointed to by gain.

Return Values

M PI M essageOK if FilterGainSet successfully sets the gain coefficients of a Filter using datafrom

the structure
See Also mpiFilterGainGet
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mpiFilter Gainl ndexGet

Declar ation l ong npi FilterGainlndexGet(MPILFilter filter,
| ong *gai nl ndex)

Required Header stdmpi.h

Descri ption Filter GainlndexGet gets the current gain index of a Filter (filter) and writesit to the
location pointed to by gainlndex.

Return Values

M PIM essageOK if Filter GainlndexGet successfully writes the gain index to the location

See Also mpi FilterGainl ndexSet
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mpiFilter Gainl ndexSet

Declar ation | ong npi FilterGainlndexSet (MPILFilter filter,
| ong gai nl ndex)

Required Header  stdmpi.h

Description Filter Gainl ndexSet sets the current gain index of a Filter (filter) to gainl ndex.
Return Values
M PIM essageOK if FilterGainlndexSet successfully sets the current gain index to gainl ndex

See Also mpi FilterGainl ndexGet
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mpiFilterStatus

mpiFilter Status

Declar ation long npiFilterStatus(MPIFilter filter,
MPI St atus *stat us,
voi d *ext ernal)

Required Header stdmpi.h

Descri pti on Filter Status writes a Filter’s (filter) statusinto the structure pointed to by status, and

also into the implementation-specific structure pointed to by external (if external is
not NULL).

The Filter's status information in external isin addition to the Filter’ s status
information in status, i.e, the status configuration information in statusand in

external is not the same information. Note that status or external can be NULL (but
not both NULL).

XMP Only external either pointsto a structure of type M El Filter Status{} or isNULL.

Return Values

M PIM essageOK if Filter Status successfully writes the status of a Filter to the structure(s)
See Also
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mpiFilterMemory

mpiFilterMemory
Declaration long nmpi FilterMenory(MPLFilter filter,
voi d **menory)
Required Header stdmpi.h
Description Filter Memory writes an address, which is used to access a Filter’s (filter) memory to

the contents of memory. This address, or an address calculated from it, can be passed

asthe src parameter to M PI Filter Memor yGet(...) and as the dst parameter to
MPIFilter M emorySet(...).

Return Values

M PI M essageOK if FilterMemory successfully writes the Filter's memory address to the contents of
memory

See Also mpi FilterMemoryGet | mpiFilterM emorySet
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mpi FilterMemoryGet

Declar ation long npi FilterMenoryGet (MPIFilter filter,
voi d *dst,
voi d *src,
| ong count)

Required Header stdmpi.h

Descri pti on Filter MemoryGet copies count bytes of aFilter’s (filter) memory (starting at address
src) and writes them into application memory (starting at address dst).
Return Values
M PI M essageOK if FilterMemoryGet successfully copies data from Filter memory to application
memory
See Also mpi FilterM emorySet | mpiFilterM emory
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mpi Filter M emorySet

Declar ation I ong npi FilterMenorySet (MPIFilter filter,
voi d *dst,
voi d *src,
| ong count)

Required Header stdmpi.h

Descri pti on Filter MemorySet copies count bytes of application memory (starting at address src)
and writes them into a Filter’s (filter) memory (starting at address dst).
Return Values
M PI M essageOK if FilterMemoryGet successfully copies data from application memory to Filter
memory
See Also mpi FilterM emoryGet | mpiFilterMemory
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mpiFilterAxisMapGet
mpi Filter AxisM apGet

Declar ation | ong npi FilterAxi sMapGet (MPLFilter filter,
VPl Cbj ect Map *map)

Required Header stdmpi.h

Descri pti on Filter AxisMapGet gets the object map of the Axesthat are associated with a Filter
(filter), and writesit into the structure pointed to by map.

Return Values
M PIM essageOK if Filter AxisMapGet successfully writes the object map of Axesto the structure

See Also mpi Filter AxisM apSet
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mpiFilterAxisMapSet
mpiFilter AxisM apSet

Declar ation | ong npi FilterAxi sMapSet (MPILFilter filter,
VPl Cbj ect Map map)

Required Header stdmpi.h

Description Filter AxisM apSet sets the Axes associated with a Filter (filter), using data from the
object map specified by map.

Return Values

M PIM essageOK if Filter AxisMapSet successfully sets the Axes using the object map

See Also mpi Filter AxisM apGet
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mpiFilterControl

mpiFilter Control

Declar ation const MPlI Control npiFilterControl (MPLFilter filter)

Required Header stdmpi.h

Description Filter Control returns a handle to the motion controller (Control object) associated
with the specified Filter object (filter).

Return Values

handle to a Control object that a Filter object is associated with

MPIHandlevOID if the Filter object isinvalid

See Also
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mpiFilterMotorMapGet

mpiFilterMotorMapGet

Declar ation | ong npi Filter Mot or MapGet (MPLFi | ter filter,
VPl Cbj ect Map * map)

Required Header stdmpi.h

Descri pti on FilterMotor M apGet gets the object map of the Motors associated with the Filter
(filter), and writesit into the structure pointed to by map.

Return Values

M PI M essageOK if FilterMotorMapGet successfully writes the object map of the Motors to the

Structure

See Also mpi FilterM otorM apSet
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mpiFilterMotorMapSet

mpi FilterMotor M apSet

Declar ation | ong npi Fil ter Mot or MapSet (MPIFi | ter filter,
VPl Cbj ect Map nap)

Required Header stdmpi.h

Descri pti on FilterMotor M apSet sets the Motors associated with the Filter (filter) using data from
the object map specified by map.

Return Values

M PIM essageOK if FilterMotorMapGet successfully sets the Motors using data from the object map

See Also mpi FilterM otorM apGet
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mpiFilterNumber

mpiFilterNumber

Declar ation l ong npi FilterNunber(MPIFilter filter,
| ong *nunber)

Required Header  stdmpi.h

Description For amotion controller that filter isassociated with, Filter Number writes the index
of filter to the contents of number.

Return Values
M PIM essageOK if FilterNumber successfully writes the index of a Filter to the contents of number

See Also
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mpiFilter| ntegrator Reset

Declar ation long npi FilterlntegratorReset(MPIFilter filter)

Required Header stdmpi.h

Description Filter I ntegrator Reset resets the integrators of filter.
Return Values
M Pl M essageOK if mpiFilterIntegrator Reset successfully clearsthe

integrators of filter.

if the filter's current algorithm does not use

MPIFilterMessagel NVALID_ALGORITHM .
integrators.

Sample Code

/* Enable the amplifier for every motor attached to a motion supervisor */
void motionAmpEnable(MPIMotion motion)

{
MPIControl control;
MPIAXis axis;
MPIMotor motor;
MPIFilter filter;

MPIObjectMap map;
MPIObjectMap motionMotorMap;

long motorindex;
long filterIndex;
long returnValue;
double position;
long enableState;

[* Get the controller handle */
control = mpiMotionControl(motion);

for (axis = mpiMotionAxisFirst(motion);
axis '= MPIHandleVOID;
axis = mpiMotionAxisNext(motion, axis)) {

/* Get the object map for the motors */
returnValue = mpiAxisMotorMapGet(axis, &map);
msgCHECK(returnValue);

/* Add map to motionMotorMap */
motionMotorMap |= map;

}

/* For every motor ... */
for (motorindex = 0; motorindex < MEIXmpMAX_Motors; motorindex++) {

if (mpiObjectMapBitGET(motionMotorMap, motorindex)) {
/* Create motor handle */
motor = mpiMotorCreate(control, motorindex);
msgCHECK(mpiMotorValidate(motor));
/* Get the state of the amplifier */

returnValue = mpiMotorAmpEnableGet(motor, &enableState);
msgCHECK(returnValue);
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mpiFilterintegratorReset

[* If the amplifier is disabled ... */
if (enableState == FALSE) {

[* For every axis */
for (axis = mpiMotionAxisFirst(motion);
axis != MPIHandleVOID;
axis = mpiMotionAxisNext(motion, axis)) {

/* Get the object map for the motors */
returnValue = mpiAxisMotorMapGet(axis, &map);
msgCHECK(returnValue);

/* If axis is attached to motor ... */
if (mpiObjectMapBitGET(map, motorindex)) {

/* Get the actual position of the axis */
returnValue = mpiAxisActualPositionGet(axis, &position);
msgCHECK(returnValue);

/* Set command position equal to actual position */
returnValue = mpiAxisCommandPositionSet(axis, position);
msgCHECK(returnValue);

}

* Get the object map for the filters */
returnValue = mpiMotorFilterMapGet(motor, &map);
msgCHECK(returnValue);

[* For every filter ... */

for (filterindex = 0;
filterindex < MEIXmpMAX_Filters;
filterindex++) {

if (mpiObjectMapBitGET(map, filterindex)) {

[* Create filter handle */
filter = mpiFilterCreate(control, filterindex);
msgCHECK(mpiFilterValidate(filter));

/* Reset integrator */
returnValue = mpiFilterIntegratorReset(filter);
msgCHECK(returnValue);

* Delete filter handle */
returnValue = mpiFilterDelete(filter);
msgCHECK(returnValue);

}

/* Enable the amplifier */
returnValue = mpiMotorAmpEnableSet(motor, TRUE);
msgCHECK(returnValue);

}

/* Delete motor handle */
returnValue = mpiMotorDelete(motor);
msgCHECK(returnValue);
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See Also MPIFilter | MEIFilterConfig | MEIFilterGainPID | MEIFilterGainPlV
mpiAXxisA ctual PositionGet | mpi AxisCommandPositionSet

Troubleshooting / Helpful Hints
If an axisisnot in an error state and the filter associated with that axis motor has a non-zero
integration term, then it isvery likely that the integrator has built up a substantial integral term.
Enabling the motor's amplifier when this has happened could cause the motor to jump with
enormous force. Use mpiFilter Integrator Reset to reset the integrator before enabling the motor's
amplifier to prevent this kind of jump.

Another condition that can cause the motor to jump upon enabling its amplifier is that the
command position of the axisis not equal to the actual position of the axis. To prevent this
situation, one should use mpiAxisActualPositionGet and mpiAxisCommandPositionSet. Please
refer to this functions for amore in depth discussion.
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MPIFilterCoeff

M PI Filter Coeff

M PI Filter Coeff
t ypedef wunion {
fl oat f;
| ong l;
} MPIFilterCoeff;
Description
f float coefficient

| long coefficient

See Also MPIFilterCoeff COUNT MAX
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MPIFilterConfig / MEIFilterConfig

MPI FilterConfig / MEIFilterConfig

M PIFilter Config
typedef struct MPIFilterConfig {

| ong gai nl ndex;
MPI FilterGain gai n[ MPI Fi | t er Gai nCOUNT_MAX] ;
| ong sercosGai nl dnMap[ MPI Fi | t er Coef f COUNT_MAX] ;
MPI Qbj ect Map axi sivap;
MPI Obj ect Map nmot or Map;
} MPIFilterConfig;
Description
gainlndex gain table index. Gain tables number 0 to MPIFilterGainCOUNT_MAX -1
(MPIFilterGainCOUNT_MAX =4).
gain see MPIFilterGain

sercosGainldnMap Map of Sercos servo loop gains. MPIFilterCoeff COUNT_MAX coefficientsin the
map (MPIFilterCoeff COUNT_MAX = 20).

axisMap see MPIObjectMap
motor M ap see MPIObjectMap

MEIFilter Config

typedef struct MEIFilterConfig {
MEI XnpAl gorithm Al gorithm

VEI XnpAxi sl nput Axi s[ MEl XnpFi | t er Axi sl nput s] ;
| ong *Vel PositionPtr;

| ong * Aux| nput [ MEI XnpFi | t er Aux] nput s] ;
VEI XnpSwi t chType Gai nSwi t chType;

fl oat Gai nDel ay;

| ong Gai NW ndow;

MEI XmpSwi t chType PPl Sw t chType,;

MEI XmpPPI Mbde PPI Mode;

f | oat PPI Del ay;

| ong PPl W ndow;

MEI Xnpl nt Reset Confi g Reset | nt egrat or Confi g;

fl oat Reset | nt egr at or Del ay;

VEI XnpPost Fi | t er PostFilter;

} MEIFilterConfig;
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MPIFilterConfig / MEIFilterConfig

Description
Algorithm

AxigMEIXmpFilterAxislnputs]

VelPositionPtr
AuxInput[MEIXmpFilterAuxInputs]

GainSwitchType

GainDelay
GainWindow
PPI SwitchType

PPIM ode

PPIDelay
PPIWindow
Resetl ntegrator Config

Resetl ntegrator Delay

PostFilter

See Also

This value defines the algorithm that the filter is executing every
servo cycle.

This array defines the axis (pointer to the axis) and coefficient for
the position input into the filter. The input to the filter is the position
error of the axis, which is multiplied by the coefficient defined by
the Axis array.

Velocity position pointer to an encoder input for algorithms that
require a velocity encoder position input (such asthe PIV
agorithm).

Thisarray is aplace holder for additional filter inputs from analog
sources. Thisis currently not supported and is reserved for future
use.

Vaue to define the gain table switch type. Not implemented in
standard firmware.

Custom Delay not implemented in standard firmware.

Custom Delay not implemented in standard firmware.

Value to define the gain switch type for PPl mode. Not implemented
in standard firmware.

Value to define the PPI switch mode. Not implemented in standard
firmware.
Custom Delay not implemented in standard firmware.

Custom Window not implemented in standard firmware.

Value to define the integrator's reset configuration. Not supported in
standard firmware.

Value to define the integrator's reset delay. Not supported in
standard firmware.

This array defines the configuration for the filter's post filter (the
type, the length and values for the post filter coefficients).
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MPIFilterGain

MPIFilter Gain
typedef struct MPIFilterGain {
MPI Fi | t er Coef f coef f[ MPI Fi | t er Coef f COUNT_MAX] ;
} MPIFilterGain;
Description

coeff see M PIFilterCoeff

See Also MPIFilterGanCOUNT MAX
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MEI Filter Gainl ndex

M EIFilter Gainl ndex
typedef enum{ /* NOTE: These *nust* nmatch MEl XnpGai n{}!!! */
MEI Fi | t er Gai nl ndex| NVALI D,

MEI Fi | t er Gai nl ndexSTOPPI N&, /* MElI XnpGai nSTOPPED2 */
MEIl Fi | t er Gai nl ndexSTOPPI NG1, /* MElI XnpGai nSTOPPED1 */
MEI Fi | t er Gai nl ndexSETTLI NG, /* MElI XnpGai nSETTLI NG */

MEI Fi | t er Gai nl ndexMOVI NG, /* MEI XnmpGai nMOVI NG */
MEI Fi | t er Gai nl ndexLAST, / * MEI XnmpGai nLAST */
VEI Fi | t er Gai nl ndexALL,
MVEI Fi | t er Gai nl ndexDEFAULT = MEI Fi | t er Gai nl ndexSTOPPI N&2,
} MEIFilterGainlndex;
Description
Filter Gainlndex is a constant enum structure defining gain indexes used to select one of the four filter
gain tables.
See Also
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MEIFilterGainPID

MEIFilterGainPID
typedef struct MElIFilterGainPID {

struct {
fl oat proportional; I* Kp */
fl oat i ntegral; [* Ki */
fl oat derivati ve; [* Kd */
} gain;
struct {
f | oat posi tion; [* Kpff */
f | oat vel ocity; [* Kvff */
fl oat accel erati on; [* Kaff */
fl oat friction; [* Kiff */
} feedForwar d;
struct {
f | oat novi ng; /* Movi ngl Max */
fl oat rest; /* Restl Max */
} integrationMax;
| ong dRat e; /* DRate */
struct {
f | oat [imt; [* QutputLimt */
fl oat l'imtH gh; /[* QutputLimtH gh */
f | oat [imtLow, /[* QutputLimtLow */
fl oat of f set; [* QutputFfset */
} out put;
struct {
f | oat posi ti onFFT,; /* Ka0 */
f | oat filterFFT; /[* Kal */
f | oat vel oci t yFFT; /[* Ka2 */
} noi se;

} MEIFilterGinPl D

Description
Filter GainPID is astructure that defines the filter coefficients for the PID filter algorithm.

See Also High/Low Output Limits section for specia instructions regarding MEIFilterGainPID.
MEI FilterGainPI DCoeff
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MEIFilterGainPIDCoeff

MEI Filter GainPl DCoeff

M El Filter GainPl DCoeff

t ypedef enum {
MEI Fi | t er Gai nPI DCoef fI NVALID = -1,

MEI Fi | t er Gai nPI DCoef f GAI N_PROPORTI ONAL, I* Kp */
MEI Fi | t er Gai nPI DCoef f GAI N_I NTEGRAL, [* Ki */
MEI Fi | t er Gai nPI DCoef f GAI N_DERI VATI VE, [* Kd */

MEI Fi | t er Gai nPI DCoef f FEEDFORWARD _POSI TI ON, /* Kpff */

MEI Fi | t er Gai nPI DCoef f FEEDFORWARD _VELOCI TY, /* Kvff */

MEI Fi | t er Gai nPl DCoef f FEEDFORWARD _ACCELERATI ON, / * Kaff */

MEI Fi | t er Gai nPI DCoef f FEEDFORWARD _FRI CTION, /* Kfff */

MEI Fi | t er Gai nPI DCoef f | NTEGRATI ONMAX_MVI NG, /* Movi ngl Max */
MEI Fi | t er Gai nPI DCoef f | NTEGRATI ONMAX_REST, /* Restl Max */

VEI Fi | t er Gai nPl DCoef f DRATE, /* DRate */

MEI Fi | t er Gai nPI DCoef f OUTPUT_LI M T, /[* QutputLimt */

MEI Fi | t er Gai nPI DCoef f OUTPUT_LI M THI GH, /* QutputLimtH gh */
VEI Fi | t er Gai nPI DCoef f OQUTPUT_LI M TLOW [* QutputLimtLow */
MVEI Fi | t er Gai nPI DCoef f OQUTPUT_OFFSET, [* QutputOFfset */
MEI Fi | t er Gai nPI DCoef f NO SE_PGCSI Tl ONFFT, /* Ka0 */

MEI Fi | t er Gai nPI DCoef f NO SE_FI LTERFFT, /* Kal */

MEI Fi | t er Gai nPI DCoef f NO SE_VELCOCI TYFFT, /[* Ka2 */

} MEIFilterGinPl DCoef f;

Description
Filter GainPI DCoeff is a structure of enums that defines the filter coefficients for the PID filter algorithm.

See Also MEIFilterGainPID
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MEIFilterGanPIlV

MEIFilter GainPIV

t ypedef struct MElIFilterGinPlV {
struct {
f | oat proportional; I* Kpp */
f | oat i ntegral; [* Kip */
} gai nPosition;
struct {
f | oat proportional; [* Kpv */
} gainVelocityl
struct {
fl oat posi ti on; [* Kpff */
fl oat vel ocity; [* Kvff */
f | oat accel eration; [* Kaff */
f | oat friction; [* Kfff */
} feedForward;
struct {
f | oat novi ng; /* Movi ngl Max */
f | oat rest; /* Restl Max */
} integrationMax;
struct {
f | oat f eedback; [* Kdv */
} gainVelocity2
struct {
f | oat limt; /* QutputLimt */
fl oat [imtH gh; /[* QutputLimtH gh */
fl oat [imtLow /* QutputLimtLow */
f | oat of f set; /[* Qutput OFfset */
} output;
struct {
f | oat i ntegral; [* Kiv */
f | oat i ntegrationMax; /* VintMx */
} gainVel ocity3;
struct {
f | oat posi ti onFFT; /* Ka0 */
f | oat filterFFT,; [* Kal */
} noi se;

} MEIFilterGainPlV;

Description
Filter GainPIV isastructure that defines the filter coefficients for the PIV filter algorithm.

See Also High/L ow Output Limits section for special instructions regarding MEIFilterGainPIV.
MEIFilterGainPlV Coeff
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MEI Filter GainPl VCoeff

M El Filter GainPIV Coeff

t ypedef enum {
MEI Fi | t er Gai nPI VCoef f I NVALID = -1,

VEI Fi | t er Gai nPl VCoef f GAI NPOSI TI ON_PROPORTI ONAL, /* Kpp */

MVEI Fi | t er Gai nPl VCoef f GAI NPOSI T1 ON_I NTEGRAL, [* Kip */

MEI Fi | t er Gai nPI VCoef f GAI NVELOCI TY_PROPORTI ONAL, /* Kpv */

VEI Fi | t er Gai nPI VCoef f FEEDFORWARD_POSI TI ON, /* Kpff */

MVEI Fi | t er Gai nPI VCoef f FEEDFORWARD _VELOCI TY, [* Kvff */

MVEI Fi | t er Gai nPl VCoef f FEEDFORWARD ACCELERATI ON, [* Kaff */

MEI Fi | t er Gai nPl VCoef f FEEDFORWARD_FRI CTI ON, [* Kfff */

VEI Fi | t er Gai nPl VCoef f | NTEGRATI ONMAX_MOVI NG, /* Movi ngl Max */
MEI Fi | t er Gai nPl VCoef f | NTEGRATI ONMAX_REST, /* Restl|Max */
MEI Fi | t er Gai nPI VCoef f GAI NVELOCI TY_FEEDBACK, /* Kdv */

VEI Fi | t er Gai nPI VCoef f OUTPUT_LIM T, [* QutputLimt */

MEI Fi | t er Gai nPI VCoef f QUTPUT_LI M THI GH, /[* QutputLimtH gh */
VEI Fi | t er Gai nPl VCoef f OUTPUT_LI M TLOW /* QutputLimtLow */
MEI Fi | t er Gai nPI VCoef f OQUTPUT _OFFSET, [* QutputOFfset */

VEI Fi | t er Gai nPl VCoef f GAI NVELCOCI TY_| NTEGRAL, [* Kiv */

MEI Fi | t er Gai nPl VCoef f GAI NVELOCI TY_| NTEGRATI ONVAX, /* Vintmax */
VEI Fi | t er Gai nPl VCoef f NO SE_PCSI Tl ONFFT, /* KaO */

MEI Fi | t er Gai nPl VCoef f NO SE_FI LTERFFT, /* Kal */

} MEIFilterGinPl VCoeff;

Description
Filter GainPIV Coeff isa structure of enums that defines the filter coefficients for the PIV filter algorithm.

See Also High/L ow Output Limits section for special instructions regarding MEIFilterGainPIV.
MEIFilterGainPIV
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MEIFilter GainSercos

MEIFilter GainSer cos
typedef struct MEIFilterGi nSercos {

| ong Coef f [ MEI XnpSer cosCoef f MAX] ;
struct {

| ong vel ocity;

| ong accel eration;

| ong friction;

fl oat scal er;
} feedForward;
} MEIFilterGinSercos;

Description
Filter GainSer cosis a structure that defines the filter coefficients for the SERCOS filter algorithm.

See Also M El FilterGai nSercosCoeff
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MEI Filter GainSer cosCoeff

M El Filter GainSer cosCoeff
t ypedef enum {

MEI Fi | t er Gai
MEI Fi | t er Gai
MEI Fi | t er Gai
MEI Fi | t er Gai
MEI Fi | t er Gai
MEI Fi | t er Gai
MEI Fi | t er Gai
MEI Fi | t er Gai
MEI Fi | t er Gai
MEI Fi | t er Gai
MEI Fi | t er Gai
MEI Fi | t er Gai
MEI Fi | t er Gai
MEI Fi | t er Gai
MEI Fi | t er Gai
MEI Fi | t er Gai
MEI Fi | t er Gai
MEI Fi | t er Gai
MEI Fi | t er Gai
MEI Fi | t er Gai
MEI Fi | t er Gai
MEI Fi | t er Gai
MEI Fi | t er Gai

nSer cosCoef f | NVALID = -1,

nSer cosCoef f 0,

nSer cosCoef f 1,

nSer cosCoef f 2,

nSer cosCoef f 3,

nSer cosCoef f 4,

nSer cosCoef f 5,

nSer cosCoef f 6,

nSer cosCoef f 7,

nSer cosCoef f 8,

nSer cosCoef f 9,

nSer cosCoef f 10,

nSer cosCoef f 11,

nSer cosCoef f 12,

nSer cosCoef f 13,

nSer cosCoef f 14,

nSer cosCoef f 15,

nSer cosCoef f FEED FORWARD VELCQOCI TY,
nSer cosCoef f FEED_FORWARD ACCELERATI ON,
nSer cosCoef f FEED FORWARD FRI CTI ON
nSer cosCoef f FEED FORWARD SCALER
nSer cosCoef f LAST,

nSer cosCoef f FI RST = MElIFi |l t er Gai nSercosCoef f I NVALID + 1

} MEIFilterGai nSercosCoeff;

Description
Filter GainSer cosCoeff is a structure of enums that defines the filter coefficients for the PID filter
algorithm.

See Also

M El FilterGainSercos
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MPIFilterMessage

MPIFilter M essage

t ypedef enum {

MPI Fi | t er MessageFI LTER_| NVALI D,
MPI Fi | t er Messagel NVALI D_ALGORI THM

} MPIFilterMessage;
Description

MPIFilterMessageFILTER_INVALID This message indicates that an invalid filter number has
been specified. This message is returned by the
mpi FilterCreate method when the filter number is< 0 or
> MEIXmpMAX _Filters

MPIFilterMessagel NVALID ALGORITHM This message indicates that an invalid filter algorithm has
been specified.

See Also mpi FilterCreate
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MPI FilterCoeff COUNT_MAX

MPIFilter CoeffCOUNT_MAX
#define MPIFilterCoef f COUNT_MAX (20)
Description

Filter CoeffCOUNT _MAX is aconstant that defines the maximum number of filter coefficients contained
inagain table.

See Also M Pl FilterCoeff
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MPIFilterGainCOUNT_MAX

MPIFilter GainCOUNT_MAX
#define MPIFilterGi nCOUNT_MAX (20)

Description
Filter GainCOUNT_MAX isaconstant that defines the maximum number of filter gain tables. The first
gain tableis used by the standard filter types (all filter types except for the user filter type as defined by the
structure MEIXmpAlgorithm). Additional gain tables can be used for manual or automatic gain switching.
For firmware that implements automatic gain switching, please contact Motion Engineering. Manual gain

switching can be accomplished by specifying the gainindex of the mpiFilterConfig structure using the
mpi FilterConfigSet method. Valid gainindex values range from 0 to MPIFilterGainCOUNT_MAX.

See Also MPIFilterGain
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High / Low Output Limits (MEIFilterGainPID and PI1V)

Special Note: High / Low Output Limits (MEIFilterGainPID
and P1V)

In the 19990820 rel ease, the MEIFilterGainPID and MEIFilterGainPlV structures were expanded to support
High and Low output limitsfor PID and PIV agorithms. The "High" output limit prevents the filter output
from exceeding the "High" value. The "Low" output limit prevents the filter output from falling below the
"Low" value. Thisfeature will allow an application to have upper and lower limits which are not centered on
zero volts. If the "High" and "Low" values have the same sign, then the output will be limited to either the
positive or negative range bounded by "High" and "Low".

The standard Output Limit is still valid. The controller will simultaneously use the standard Output Limit and
the High / Low Output Limits to bound the output. The limits, (standard or high or low) that are closest to
zero will be used as the boundary for the output.

Return to MEIFilterGainPID or MEIFilterGainPIV

Copyright & 2002
fMotion Engineering

http://support.motioneng.com/soft/filter/hi_lo_otpt.htm [3/12/2002 9:20:02 AM]



	motioneng.com
	Filter Objects
	mpiFilterCreate
	mpiFilterDelete
	mpiFilterValidate
	mpiFilterConfigGet
	mpiFilterConfigSet
	mpiFilterFlashConfigGet
	mpiFilterFlashConfigSet
	mpiFilterGainGet
	mpiFilterGainSet
	mpiFilterGainIndexGet
	mpiFilterGainIndexSet
	mpiFilterStatus
	mpiFilterMemory
	mpiFilterMemoryGet
	mpiFilterMemorySet
	mpiFilterAxisMapGet
	mpiFilterAxisMapSet
	mpiFilterControl
	mpiFilterMotorMapGet
	mpiFilterMotorMapSet
	mpiFilterNumber
	mpiFilterIntegratorReset
	MPIFilterCoeff
	MPIFilterConfig / MEIFilterConfig
	MPIFilterGain
	MEIFilterGainIndex
	MEIFilterGainPID
	MEIFilterGainPIDCoeff
	MEIFilterGainPIV
	MEIFilterGainPIVCoeff
	MEIFilterGainSercos
	MEIFilterGainSercosCoeff
	MPIFilterMessage
	MPIFilterCoeffCOUNT_MAX
	MPIFilterGainCOUNT_MAX

	High / Low Output Limits (MEIFilterGainPID and PIV)

