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Active vibration isolation of ground vibration

Honori Inaguma

October 1st, 2021 @Ando Lab Seminar
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Active vibration isolation of ground vibration (x-direction)
x 73 A D EHREN D BEED B

* To do the active vibration isolation of the ground vibration(x-direction)
1. decoupling of L4C(x, v, z), decoupling of PS(x,y)
2. decoupling of actuator(x,y,z,pitch, roll)

3. Making the Resonance Compensation filter to cancel the transfer
function of the actuator

4. Setting the gain of PS to mix the signal of L4C and PS properly
5. Setting the gain of the Servo filter
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Decoupling

decoupling of L4C(x, y, z), decoupling of PS(x,y),/decoupling of Actuator(x,y,z)

* For L4C, check the peaks of the
transfer functions for x, y, and z
directions

* Those peaks are the resonance
of the device

 Then calculate the matrix

* For PS and Actuator, put test
signals of different frequencies in
the x, y, and z directions

 Then calculate the matrix

x y z Pitch Roll Yaw

Yaw
Sy, S

Yy

SxP SxR SxY
Sy p Sy R SyY
SZ p SZ R SzY

Sp, Spp Spr Spy

SRy SRz SRP SRR SRy

Sy, Syp Syr Jdyy



Decoupling

decoupling of actuator(x, y, Pitch, Roll)

* Even if you put in a signal to

Pitch R Y
move only in the x direction, the Xy z fuc oll Yaw

actuators could be actually v [P Cw Sx SxP xR Sy
turning to Pitch and Roll as well. vy | S Sy Sy Sp Sr Sy
* Determine components of Dby T | Sz Szy Sz Sp SRSy
varying the value of the Pitch| sp, Sp,| Sp, Spp Spr Spy

mponents of h i
components of [ ] so that Ciis Roll| spc Sgy| Sk: Sgp Skr Sky

Z€ero. Yaw
3 0 Syx SYy Syz Syp SyYR Syy
Hx—>L4C(a)) — ) ) [1 — C_Z]
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Making the Resonance Compensation filter

To cancel the peak from the transfer function of the actuator

Put the test signal in the actuator, and get the outcome of the actuator

Calculate the transfer function of the actuator (by fitting the data)

Make the Resonance Compensation filter as the inverse function of the transfer function

Magunitude of Transfer function
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Setting the gain of Photo Sensor

To mix the signal of LAC and PS properly

1. Fitting the outcome of L4C and PS respectively
2. Fix the gain of PS to equate the gain of PS with that of L4C

Gain N
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Displacement (m)

Final Result

The result of my active vibration isolation

* Then, set the gain of the Servo filter (as high as possible without oscillating)

* We got the following result (The gain of Servo filter was 300):
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Displacement (m)

Final Result and Discussion

The result of my active vibration isolation

* Then, set the gain of the Servo filter (as high as possible without oscillating)

* We got the following result (The gain of Servo filter was 300):
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