Robust Motion Control of Industrial Robot
Considering Two-inertia System

Based on CDM Method and Resonance Ratio Control
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Background L

What’s need for industrial robot manipulators

High-repeatability

High-precision
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Proviem

2. Improve speed response

3. Reduce the state error of position control
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Outline of proposed

Two-inertia Model
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Two-Inertia Model

Advantages

Not back-drivable

Zero-Backlash

High efficiency

Motor in Motion Simulation
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| wo-Inertia Model
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Resanance ratio control -

RESONANCE
RAT[O CONTROL
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Resonance genstoNeeyhigolapcl Pl Spzed Conirol

The resonance frequency of the new system is changed to
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Optimal Resonance Ratio

Determined by CDM method
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Resonance wetiteRegpigelapc 2 Soeed Conirol

Manabe’s Model Polynomial
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I eedforward Compensator: -

Two-inertia System,
S(S+a)S+a,) Resonance Ratio

S+ B)YS +a.) ontrol and PI Control
5

Feedforward Controller

=) High Speed Response
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D—PD Position Control

Two-inertia System,

esonance Ratio Control ,
PI &FF Speed Control

D-PD Position Control
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D—PD Position Control -

Manabe’s Model Polynomial

K, and K, Determined by CDM method
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SimulatiOn Results -

Error r= |r—RreA)__

The three-dimensional circle trajectory path which rotating angle from
X-axis 45 "and from Z-axis 45°
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Simulation Results
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Conciusion N

onance Ratio Control and
peed Controller

2. Improve speed response: Feedforward control

3. Reduce the state error of position control : D-PD Position
Controller

4. All of this controller designed by CDM method, considering from
stability index and rise time.
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Resonance ratio control -

RESONANCE
RAT]O CONTROL
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| amic of Robot Manipulator:

r=D(0)b +h(6,6) +C(0) +{F(0,0)

_hcn hg, hc,
+/he,, he, hey,

cceleration-relate symmetric matrix term

Gravity loading force vector term

Coulomb and viscous friction term

D
LA
D Nonlinear Coriolis and centrifugal force vector term
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