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1. Zyoptics code’s

Two algorithms were intended: Tiptilt_from_dm & Tiptilt_from_sensors.

Tiptilt_from_dm- When the primary loop is on, the TT correction can be applied based on DM actuators values (primary_out[a]). The technique is similar to the primary loop control.

Tiptilt_from_sensors – When the primary loop is off,  TT correction could be applied using data from the sensor. However, the zyoptics system has no code or supporting code for this operation. The Tiptip_from_dm algorithm is use with a constant applied to the results (increase gain).

2. Tiptilt_from_dm.

The basic ideal is similar to the primary loop algorithm.

2.1 Interaction Matrix - First an interaction matrix is measured. The interaction matrix measures the primary feedback loop responses to individual TT actuator movement:


Primary_out[s] = tt_Imat[s][a] * T[a]

Where,
Primary_out[s] the primary actuator response to TT changes, T[a]. (your sensor)


T[a] are TT a command vectors


tt_imat[s][a] is the interaction matrix.

Basic procedure to collect the Imat is to exercise each TT actuator and measure the primary loop’s response, ie:

1. Flatten the DM/TT.

2. Close the loop (LP.State is FEEDBACK), and turn on only the Primary loop.

3. Move T[a] positive imat2.act_stroke.

4. Measure effect on primary_out[s]:  pos_dc[s]

5. Move T[a] negative imat2.act_stroke.

6. Measure effect on all sensors: neg_dc[s]

7. Move to next actuator

Each value in tt_imat is basically:


tt_imat[s][a] = (pos_dc[s][a] – neg_dc[s][a]) 
(note, imat2_act_stroke does not affect tt_imat[][])

2.2.Our goal is to invert tt_imat[s][a] to give an inverse matrix Inverse[a][s] such that,


T[a] = Inverse[a][s] * Primary_out[s]

This is accomplished using the following steps.

1. Do singular value decomposition. SVD(Imat) give V, U, and V where:

Imat[s][a] = U[s][a] * W[a][a] * transpose(V[a][a])

2. The inverse matrix is determined by:

Inverse[a][s] = V[a][a] * W-1[a][a] * transpose(U)

Since W is orthogonal, to invert it,  we can reciprocate each of its diagonal elements. If W[a][a] is small, set 1/W[a][a] to 0.

2.3 Applying the correct.

1. Primiary loop must be on.

2. The primary loop will determine primary_out[a] *gain = delta_drive[a].

3. Apply inverse to DM position: tt_delta_drive[t] = tt_inverse[t][a]*delta_drive[a].0

4. Apply tt_gain: tt_out[t] = tt_delta_drive[t] * tt_gain.

5. Apply tt_out[t] to hardware actuators.

3. Tiptilt_from_sensors.

This is not implemented in the zyoptics system, except as a klugde. Basically the Tiptilt_from_dm() method is apply, but the tt_out[t] is calculated using:

Tt_out[t] = tt_delta_drive[t] * tt_gain * gain * TT_LOOP_FIDDLE_FACTOR.

Where,


Gain = primary loop gain.


TT_LOOP_FIDDLE_FACTOR = 2.0 * 3.1415026

