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Active Vibration Control of Structure
Using Active Tuned Mass Damper and Modified PPF Controller
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ABSTRACT

This paper is concerned with the active vibration control of building structure by means of the
active tuned mass damper and the modified positive position feedback controller. To this end,
one—degree—of—freedom spring—mass—damper system equipped with ATMD is considered. The
stability condition for the addressed system when applying the proposed PPF controller is derived
by Routh—Hurwitz stability criterion. The stability condition shows that the modified PPF controller
is absolutely stable if the controller gain is positive, so that the modified PPF controller can be
used without difficulty. Theoretical study shows that the modified PPF controller can effectively
suppress vibrations as the original PPF controller does in smart structure applications. To
investigate the validity of the modified PPF controller, a simple experimental structure with an
ATMD system driven by DC motor was built. The modified PPF control algorithm was
implemented on Atmel 128 microcontroller. The experimental result shows that the modified PPF

controller can also suppress vibrations for the real structure.
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t_ad = ad_value;

y = t_ad/512.0-1.0;

f=-1.0%(-1.9795)*fm1-0.9806+fm2
+0.00026439*(y + 2.0¥yml1 + ym2);

ym2 = yml;
yml = y;
fm2 = fml;
fml = f;

Fig. 6 Modified digital PPF control algorithm
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