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MIMO Multirate Feedforward Control for Two-Inertia System
focus on Control Inputs and State Variables of Motor Side and Load Side
Masahiro Mae*, Wataru Ohnishi, Hiroshi Fujimoto (The University of Tokyo)

Many industrial systems are modeled as a two-inertia system. The two-inertia system can be treated as a multi-input multi-out-

put system. We use a multirate feedforward control for position control of the two-inertia system and achieve perfect tracking to

state variables of both the motor and load sides.
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Fig.4. Block diagram of controllers and a plant: a state trajectory generation, a multirate feedforward controller, and a

singlerate feedback controller. S, H, and L denote a sampler, holder, and lifting operator [8], respectively, z and z; denote

eTr and e*Tu, respectively.
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K 99.0 Nm/rad

AaHIHEEE U5Eo#uE
AR E o 1252 B,
Case3: 0% = £ { L2 gel(r)
Bl A D &% HHEERE U 72858 ORI R ORS

B2 U CEREN A R A E o 125X 5,
72720, LVE TSI AN ERmAERL, BARAAT 1 ILER
DT TR —RIGEE, 0F' (1) OWIMEE TR AAAG
Reird.

(Case 3) % ¥ CERE

5.

1z

Al —>avIc &k BIREE

\\'1

1) YTal—YavxiERHh ARETIE K5I8
T, 2BERE— ARV FOERKEELZMELZVIalb—
Yavaitd, ZOEREEL, FREME afliz hvs
EANTE, BREIM & SR O AR & WG B 20 bit
DEAREET Y I—RIZLVHETEZLDTES, XM
FIDE—RZRRVFLioTW5, 2BUERE—XARXVFO
EHEEDEBEDNATA—RE2R1IZRT, TD/INTRA—
REHWEZGED, 77 FOR— FRENEX 6 (ZRT,

BRI E DR 0T %2 055 8ms T O A5 1mrad (2
BT TROLEAE L 35, HIBEAL uw OF—IL
R T, =400us 95, FARTIE, 7/ IFVTT5

912

Magnitude [dB]
Magnitude [dB]

180

Phase [deg
S o

Phase [deg
8 o

-180
10" 10/
Frequency [Hz]

(b) 912

Frequency [Hz]

(@ gu

Magnitude [dB]
Magnitude [dB]

-100
10

180
90 [——922

i

-180
10" 10' 107 10 10” 10
Frequency [Hz] Frequency [Hz]
(©) 921 (d) g22
6 2 MHEERE— XY F OHBEBUNE
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Table 2. Root mean square and maximum absolute value of 7,,, 7;, A8 and ey, in (01, 02) = (4,0).

Case || RMS(r,) | MAX(rl) | RMS(r) | MAX(7/)) | RMS(A6) | MAX(A6) | RMS(es) | MAX(leq )

Case 1 18.8 35.1 0
Case 2 9.38 17.6 0
Case3 || 6.25x 107! 1.52 0
VSPTC || 6.25x 107! 1.52 0

0

S © O

930x 107 | 1.94%x 1073 | 577 x 107° | 1.28 x 1073
7.65%x107* | 1.49x 1073 | 2.89 x 107¢ | 6.41 x 1076
6.93%x107* | 1.03x 1073 | 8.05x 107 | 2.64 x 1078
6.93x107* | 1.03x 1073 | 8.05x 107 | 2.64 x 1078
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Table 3.

Root mean square and maximum absolute value of 7,,, 7/, A6 and eq in (o1,072) = (2,2).

Case || RMS(r,) | MAX(rul) | RMS(r) | MAX(ml) || RMS(A6) | MAX(A)) | RMS(eq) | MAX(leg,)
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