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Thesis Summary (approx.800 English Words )

This thesis mainly deals with modeling study of image transfer belt
system and optimal Hs, optimal H., mixed H2/H. control along with
their applications for the established image transfer belt system
model. The remainder of the thesis is organized as follows.

Chapter 2

In this chapter, a simplified mechanical model, called four-rollers-belt
(FRB) system with and without the tensioner part is studied to figure
out the effect from tensioner on belt variation. Meanwhile, to
ascertain the applicability of this simplified model, the
multi-rollers-belt system which originated from the real equipment is
set as comparison and studied along with the FRB system. Also in
order to explain the necessity of active control method, limitation on
passive control method by flywheel under system uncertainty
disturbance is presented. Numerical simulation results are given in
this chapter to prove the proposed model and inefficiency of the
previous control method.

Chapter 3

An optimal state feedback controller based on Hs norm is proposed for
the model established in chapter 2. The control design procedure is
explained in detail including how to solve stabilization problem for
open-loop system, and minimization problem on H2 norm of transfer
function from loading disturbance on system outputs. Several
combinations of outputs including speed of different driven rollers,
and tensioner displacement are selected to find out the optimal
constrain for attenuation on belt vibration. Also to testify the
effectiveness of proposed controller, several numerical simulations are
exhibited and compared in this chapter too.




Chapter 4

An optimal output feedback controller based on H. norm is designed
in this chapter to stabilize image transfer belt system and endow
strong robustness on belt variation. Procedure to obtain the desired
controller i1s conducted and a mathematical model for real loading
disturbance 1is proposed. Numerical simulation results including
comparison between conventional PID speed controller and optimal
H. controller, system performance with and without uncertainty by
the proposed controller are conducted to exhibit the effectiveness of
this design.

Chapter 5

An optimal output feedback controller based on mixed Ho/H. norm is
investigated in this chapter to take advantage from both of these two
norms. The control architecture is explained with how to pick up
constraints on outputs. Various selections and combinations between
outputs with different constraints and optimization settings are
studied thoroughly in numerical simulations, in order to figure out the
most promising design for system. And results ascertain the efficiency
of this mixed norm control design.

Chapter 6
In the end, the conclusions of this thesis are summarized in this
chapter.

The conclusions obtained in the above mentioned study are briefly
summarized as following:

1. Effect from tensioner part on belt variation cannot be ignored based
on simulation results. Moreover it is one of the main reasons leading
to belt vibration when loading disturbance entering the system.

2. The proposed mechanical model for image transfer belt system is
applicable in control design compared to the complicated one that is
similar to real equipment based on numerical comparison results.

3. Passive control method by flywheel 1s ascertained its effectiveness
on the proposed model. However it cannot maintain the desired
capability with system uncertainty, which leads to requirement of
active control related to system robustness.




4. Effectiveness of state feedback optimal H2 control method is
ascertained compared to open-loop system response to impulse
loading disturbance. It is shown that different additional regulated
output led wvarious control performances on belt displacements.
Attenuation along with drive roller speed leads to better result on
stretching displacement, while constrain on tension roller speed
obtains much more improvement on absolute displacement. This kind
of state feedback requires large amount of calculations for controller.

5. Validity of proposed output feedback optimal H. controller is proven
by simulation results of response to a simulated real loading
disturbance signal, along with performance of open-loop system, and
closed-loop system with conventional PID speed controller.
Robustness of the closed-loop system endowed by proposed controller
is certified by calculating results reacted to loading disturbance along
with system uncertainty

6. Usefulness of mixed Hs/H. objectives controller is clarified by
1mpulse response of closed-loop system numerically. Various control
performances according to different selections of regulated outputs
and constrains are uncovered. It is shown that condition with bounds
of belt displacement on Hxnorm with bounds of drive roller speed on
H: norm achieves the most satisfying control results.
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