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Introduction:

Pattern Player™ is a rapid-communication voltage pattern player software
program for use with AgilOptics deformable membranes. It allows quick creation,
adjustment, and playing of voltage patterns, causing an AgilOptics mirror to
simulate a series of prescribed shapes.

Important Definitions:

frame -

movie -

pattern file -

sequence -

voltage pattern -

@
c

A frame represents a single voltage pattern that
has been placed on the deformable mirror.

A series of frames being played out by Pattern
Player on a deformable mirror.

A file consisting of a series of voltage patterns.

The order of voltage patterns in a pattern file or
movie.

A series of voltages that, when placed on a
deformable mirror, cause it to take on a
prescribed shape.

GUI stands for Graphical User Interface. The GUI

consists of all the various buttons, selectors,
and displays that the user can interact with.
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Patterns and Pattern Playback Explained:

Each pattern for the deformable mirror (DM) consists of a series of
voltages. Each voltage represents how strongly the DM is pulled to the actuator
pad. The stronger the voltage, the more the DM is pulled. When a voltage
pattern is placed on the DM, the deformable mirror takes on the shape of that
pattern.

A pattern file contains one or more patterns, in series. When a pattern file
is played, each pattern in that file is placed on the mirror, in order. The pattern
remains on the mirror for a number of milliseconds equal to the Pattern Delay
value on the main GUI. Once the time for one pattern is up, the next pattern is
placed on the mirror. Once all the patterns have been played, Pattern Player
loops back to the first pattern and plays it again. In this way, the patterns are
played continuously.

<

Time delay
(0 to 1 second)

Pattern “Frame”

8 Pattern play loop
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Pattern Player Startup GUI:
Drop Down Box for Mirror Selection

=i/ Pattern Player

Help

Exit Pattern Sequence Brgwser

_ __Driver_ _

- Select Mirror -

- Select Miror -
25-36 Linear 70 stress 63.5 gap
25-36 Linear 500 stress 34 gap
25-37 Linear

2561 CC 48MPa 59.7um

50-61 CC 48MPa 139um

50-61 CC 70MPa 125um

10-8

16-37 AS160307-001 Unifi

16-37 D40DI

16-37 Unifi

25-37 D40DI

25-37 Unifi

25-61 AS251006-004 Concentric Cin
2561 Concentiic Circle

2561 Linear

25-61 Rectangular

3037

50-37

50-61 Concentiic Circle [Surface] ¥

Drop Down Box

— = = =
T Select Driver - /J_Lr >
' |

for Driver Selection

When Pattern Player starts, it has a very simple-looking interface. The two
main features are the mirror selection drop down box and the mirror driver drop
down box. Use these to select the mirror and driver you are using. If you are
unsure as to which driver to select, use D64USB if you are connecting to your
mirror via USB, or D40DI if you are connecting via the parallel port.
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Pattern Player Main GUI:

After the mirror and driver are selected, Pattern Player reveals a few more
options:

5. Pattern Sequence Browser

Loaded
Loaded ' Pattern Player Driver
Mirror g:(g Pattern Sequence Browser )Help
I~ Mimor Driver __
[50-61 Rectanguiar _~|[D40DI ol =
Actuator Map File Name = I |
Pattern File Name = |C:\Documents and Settings\Da ||| Browse |
2 ceneral Pattern Width = 61 Pattern Length
attern vvl =l _Fattern Length = [—
Pattern | — 1. Current
Manlpulgtlon Save Working Pattem | Pabem

\_}average Voltage - - 1616 \—k'\/%?ég“ — File

’ 2

N ; {3 8. Save
Mmlmgm/_cllt_age J i _9;‘3_'__, jﬁf’“@ _ Working
Pattern Max Voltage 34EMiror MaxVokag il ]k' ratem

_ Slmﬂ_Delayable Patterns Modr.ﬂj?attern Delay =[10.000 %{ms
|

|

\
3. Start / Stop Patterns 4 Mode Selection

1. Current Pattern File - The current patterns that Pattern Player will send
to the mirror.

2. General Pattern Manipulation — Controls the average and minimum
voltage of all of the patterns currently loaded. Understand that
the focus of the membrane is approximately the average
voltage on all actuators. Adjust the average voltage to change
the focus of all of the patterns. Adjust the minimum to
increase or decrease the strength of the patterns. Decreasing
the minimum flattens the patterns, while increasing the
minimum makes the patterns more extreme. The Reset
buttons set the Average or Minimum voltages back to their
original values.

3. Start / Stop Patterns — Starts and stops the current pattern file running
on the mirror.
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4. Mode Selection — Choose between Delayable Patterns Mode, where a
time delay may be used between each pattern and Fast
Patterns Mode, a mode that writes all the patterns to the
mirror as fast as possible. Some slowdown may occur
in Fast Patterns Mode between full pattern sets. Even
with this slowdown, Fast Patterns Mode is MUCH faster
than Delayable Patterns Mode. Fast Patterns Mode’s
extra speed is dependant upon the processor speed of
the computer running Pattern Player.

5. Pattern Sequence Browser — If you'd like to look at the currently loaded
pattern file and make changes, use the
Pattern Sequence Browser.

6. Pattern Width — How many actuators the pattern tries to set voltages to.

7. Pattern Length — The number of patterns in the current pattern file.

8. Save Working Pattern — Allows the user to save the current patterns with

any changes made to the patterns from the Average
Voltage and Minimum Voltage sliders.
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Pattern Sequence Browser:

The Pattern Sequence Browser lets you edit the voltages in your current
pattern file, adding, removing, or changing the existing patterns to fit your needs.

E. Pattern Sequence Browser

A. Pattern File apd Mirror Manipulation Options CHitis] BaRal

I Defasti Pattarns Name Pattarn Sequence Brawser

B

( Pattem Fe Name = (C\Documents & @
| Pattern Set Name = | Detault Pattems Name

A

h. s Sed Minmor Viokages | Get Mince Vollages Save Files

Cha
i,
o1 | step=[10000

il

5061 Rectangular | \'/

Listof Patems |

|
:|j setar= 0.0 )/j,‘

Voltage

Color reflects

268V 0V 27 23N by
5 12%29 = 2

a2 TR L2
TYRTRERE

voltage level

PLRPPTERTS
2489 23 283V 23N 247V 287V 2SIV
NS 2 N ey 500 EE

Actuator number

tro R R 2 R
i —ea—— Py
e ]
A {Sttected Patien: 0
g Mave Paltesn Up Move Paltern Down
/ Delete Pattem Mitror D 1 0. 2500cenm —
——— ——
[ E cikabile: Patterre e 3 _.—__g,
N A — | D. Color Bar
N 4dd Patiem Py o | &
Fleplace Selected Pattem £~ Corfirucusly Loop
SR 3 \

B. Pattern Editing Options C. Pattern Playback Review
A. Pattern File and Mirror Manipulation Options:
1. Pattern File Name — The name of the currently loaded pattern file.

2. Pattern Set Name —  The name of the pattern set.

3. Set Mirror Voltages — Writes the current pattern from the Pattern

Sequence Browser to the first pattern on
the Mirror.

4. Get Mirror Voltages — Reads the current pattern from the Mirror

and displays it on the Pattern Sequence

Browser.
5. Save File — Save any alterations made to the currently
loaded pattern file.
AGHOPTIcs 9
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B. Pattern Editing Options:
1. Editable Pattern — The editable pattern can be set as one of
the existing patterns by double-clicking on the
name the existing pattern in the list of patterns.

2. Add Pattern — Add the current editable pattern to the end
of the list of patterns. The name of the new
pattern is just above the Add Pattern button.

3. Replace Selected Pattern — Replaces the pattern selected in the
list of patterns box with the current editable
pattern.

4. Move Pattern Up — Move the currently selected pattern towards
the front of the list of patterns by one pattern.

5. Move Pattern Down — Move the currently selected pattern towards
the back of the list of patterns by one pattern.

6. Delete Pattern — Remove the currently selected pattern from
the list of patterns.

C. Pattern Playback Review:

1. Play / Stop — Start / Stop playing through the patterns in
the list of patterns. These patterns are played
visually only, and no voltages are written to the
mirror.

2. Scroll Bar — Use the scroll bar to look through the
patterns quickly.

3. Continuously Loop — When in play mode, whether or not
reaching the end signifies stopping play mode.

D. Color Bar:

Right-click on the color bar and choose “Hide Control Panel” to hide the
Pattern Sequence Browser Control Panel.
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E. Pattern Sequence Browser Control Panel:

The Pattern Sequence Browser Control Panel gives you a lot more
flexibility in altering existing voltage patterns or creating new ones.

E-1. Currently Selected Channel

E-2 Voltage on the Current Channel

b
%
n Sequence Browser (= B[]

\

/ .
%hannel 61 iﬂ“"{_____ —"SU-BTHeEIaWI—'———L_____
1

o bo 3
Savep.-le;yj@i“ N e ——
= Je i -

/ s e .."’ —— s I‘

f

s /

E-5. Zero All x,f 2z, 3528
Voltages / = e .
Bt e Lk At R
/ |
f Il
E-4. Voltage Step Size E-5. Set All Voltages Button

Control Panel Controls:
1. Channel - The currently selected channel voltages the
user is manipulating.

2. Voltage Scroll Bar — Scroll through voltages on the current
channel from the minimum on the left to the
maximum on the right.

3. Zero All - Zero all voltages on the mirror display.

4. Step — The voltage amount increase or decreased
when using mouse controls on the mirror
display.

5. Set All — Set all channels on the mirror to the voltage
specified.
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6. Right-mouse click —  The right mouse button, when used over
an actuator image, decreases the voltage on that
actuator by the Voltage Step Size.

7. Left-mouse click — The left mouse button, when used over an
actuator image, increases the voltage on that
actuator by the Voltage Step Size.

8. Middle-mouse click — The middle mouse button, when used over
an actuator image, sets that actuator to zero volts.
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Instructions for Changing an Aeri Pattern:

Changing an Aeri pattern and then running it with Pattern Player
requires a few careful steps:

1. Open the Pattern Sequence Browser. The Pattern Sequence

Browser can be found at the top of the Pattern Player main GUI, as seen in
the picture below.

Pattern Sequence Browser

Pattern Sequence Browser )Help

Irror Driver

50-61 Rectangular v ||D40DI vl

Actuator Map File Name = |

Pattern File Name = |C:\Dacuments and Settings\Da

2. Load the pattern file you wish to use by finding it with Browse in
the Pattern Sequence Browser.

Browse Button

[ Default Patterns home Patiern Sequence Browser

it
! 50-61 Rectangular |
Pattem Set Name = |Default Pattern™slams
SetMinor Vioktages | Get Miror Volages Savefle | | ——— ¢ e >
: j Zero Al | Step =[10.000 2 sema- o0 4
List of Patterns 1
OFD 1
OFD 2
0PD 3
OFD 4
0PD 5
i By
0oPD 7
OFD 8 289/ 248V
oro 5 TR PRE
BrRO:1e oS ey NN D7V 08V s
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3. Select the pattern you wish to change by double-clicking on it
from the list of patterns.

ﬂ Default Patterns Name Pattern Sequence Browser

Exit

Pattem Fie Name = [C\Documents a [Biowssl] o,ane [51 j

Pattern Patter Set Nae = [Defeuk Petems Neme | Voh‘ag:ﬁ
List

Set Mimm Fel ——j ——
g — S ZewAl |Step={10.000
{ List of Pattarns. \ — ————

] \

aee

Y
N

Mirsor Diameter: 0.050m

e S
Add Pattern ‘ Play I‘
Replace Selected Pattem ‘ [~ Continuously Loop

4. Edit the pattern on the mirror display in the Pattern Sequence
Browser. Left-clicking on an actuator adds the step voltage to that
actuator’s voltage. Right-clicking on an actuator

subtracts the step voltage from the actuator’s voltage. Pressing the
middle mouse button while on an actuator sets that actuator’s
voltage to 0. Follow guidelines in section E.

= owraf1 001 Pectargad | |

= | voltage [~ |

'_"_ Zuod | supa[10000 ST 3 sma 0 J||

Mirror
Display
BpaoR
T dTRTSR
Ll 08 U
PRPRRP2XTE
FPLRTRBTRE
PYRY TRIRY
TR/ VRR
RN PRY
2R

I Comtrumnnly Loy
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5. Once you have the new pattern you want, add it to the list or
replace it on the list of voltage patterns.

Pattem Sef Name = Dl Feftenns Name

£ Wied Viskiges. Girt e Velages Save Fie

Link cf Pdteeras — e

=
a4
L
Add Pattern
and :
Replace
Pattern \mmpm bl g1 | St
[ —
Add Pamery Ay |

6. Repeat steps 2 through 4 for each pattern you wish to alter.

7. Save the pattern in the Pattern Sequence Browser.

I Default Patterns Name Patiern Sequence Browser

Exit

Saye | PetmFietens- Ci\Documents a [Browsg] channel EE’

Pl = Default Patems
o ""’*: ,:—_-... Voltage |~
Pattern Set Minor Vokages | Giet Mirtor Vi Save Fie el o

- Zero Al E

List of Patterns
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8. EXxit the Pattern Sequence Browser.

Exit

Bxt

Pattem Fibe Name = (CA\Documents &
Pattemn Set Name = [Defaull Patiems

Set Mirror Volkages| Get Minor Voltages: |

\ I Default Patterns Name Patier

List of Patterns

9. Load the pattern in Pattern Player.

Bt Pattern Sequence Browesr  Help I

Mi

iror . Driver | i
|5061 Rectanguiss _»|[04001 | pattern
(Actuator Mep File Name = | File to load,

and load it

Pattern File Mame = [C\Documents and Sefiings\D (==
Pattern Width=61 |  Pattern Length =
Save Warking Pattem
Average Votags [~ 7" [1616 2l nest |

Minimum Voltage | 0.0 -V Fleset [

Pattern Max Voltage
Start | Delayable Patems Mode | Pattern Delay =[10.000 2 ms |

10. To alter the speed your patter will run at, change the pattern
delay. This can be done while the pattern is running.

|!ﬂ [Battern Sequence Browser  Help |

Mirror Diriver ]
[5061 Rectanguler ~][pacoi =]

LActustor Map File Name = | |
Pattem File Name = [C\Documents and Sefings\Da |!__£_Imwsa' :[

Pattern Width = 61 Pattern Length = 1 |
Save Working Pattem
- 2
Average Voltage I [ (1616 2V feset —

Minimum Voltage J 00 M Rew || Detay

— edit box
Pattern Max Voltage ~ 34EMunor M Vokagd 00.000 :},
Start | Deleyable Paftems Modg TPattem Delay .Wj o
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11. Your new pattern should now be ready for you to run in Pattern
Player. Press “Start” to run it.

Start the
loaded
pattern
playing on
the DM.

Pattern Player
Exit  Pattern Sequence Browser Help

Mirror Driver
[50:61 Rectanguar ~|[pacoi =
ator Map File Name = i

PattemWidth=61 |  Pattem Length=1 ||
Save Working Patbesn
Average Voltage '.—J. [1616 J\/f Reset
Minimurn Voltage [~~~ 00 2V hese
ermn Max Voltage  34EMare ManVokape 300,000 :}J

Stert | )Delayable Pattems Mode | Pattem Deley </10.000 ;:jrns_

17

(505) 268-4742 v.1.2.3 May 4, 2006



Frequently Asked Questions (FAQ):

1. How do | make patterns from scratch? - See Appendix 1 for a detailed
walkthrough on creating your own pattern files.

2. Can | advance frames one at a time? — When using an Aeri, there is no way
to step through the patterns one at a time. When using a Unifi, the
Pattern Sequence Browser can send its current voltage pattern to the
mirror. By selecting the pattern you wish to use and sending it to the
mirror, you can step through the patterns and view them, one at a time.

3. Can I make the pattern file in Excel? — No. The patterns used by Pattern
Player are voltage patterns, and not Optical Phase Difference maps.
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Appendix 1.

Creating Your Own Patterns

Step 1. Start up Pattern Player and select the mirror and driver you wish to
use. See Pattern Player Startup GUI in the Pattern Player Manual for
more information on starting Pattern Player.

i+ Pattern Player,

Exit Pattern Sequence Browser Help

Mirrar Driver
- Select Mimor - ﬂl Select Driver - j
ey

25-36 Lingar 70 strese 3.5 gap
25-36 Lingar 500 stress 34 gap
26-37 Linear

2561 CC 48MPa 53, 7um

50-61 CC 48MPa 133um
50-61 CC 7OMPa 125um

16-37 ASTE0307-001 Urifi
DI

2561 A5251005-004 Concentric Cin
25-61 Concentric Circle

2561 Linear

25671 Rectangular

2037

5037
5061 Concentric Circle [Suface] %

Step 2. Select Pattern Sequence Browser from the top menu in Pattern

Player.

Select Pattern Sequence Browser

4! Pattern Player
Ext ( Pattern Sequence Browser Help

—Mimor—— Driver
5081 Conceniric Cicle Bl H
Actuator Map File Name = [

Fatiem File Name = [S elect Pattern File Browse
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3. You will be greeted with a file selection screen.

we don’t want to load any files.

Select ‘Cancel’, since

Open @@
Lock i [55 ARMS data =] ¢ £F BB~
L |2 4RMS Data Images Siune
\_ﬁ |E5)8RMS data tests Siunc|
MyRecent |5 ARMS DMT Folder B s
DDW";'E”“ |5 ARMS Testing 8-1-07 B 5w
9 |5 Clarifi Uncorrected Zernikes 9-5-07 Bl
- |3 Compensated Phase Graphs [
Desklon | compensated residual Graphs [
i‘jGround and Relay Correction Phase Mavie .ARN
|E5raund correction Phase Mavie Blarn
()Masked Uncompensated Far Field after 50-61R correction -ARN
iy Documents = :
| ) Relay Correction Phase Movie -ARI\
S |5ettings =L arn
:ﬁ"g iﬂ,jUncurv'vper'|sated Far Field with tip tilt Focus piston removed @ARB
Wi Coriter ;ﬂuncumpensated Magnitude Mavie -ARB‘
|[2Uncompensated Phase Graphs l’——‘lu]ARh
@ L 5|
g =L =
MyHetwork  File name: [ -l _Open__
Flaces
Files of lupe; | j { Cancel

-

Select ‘Cancel’

4. You will now be greeted with a display that shows your selected mirror
on the right. This is the Pattern Sequence Browser. See Pattern Sequence
Browser in the Pattern Player manual for more information on how to use

the Pattern Sequence Browser.

Pattern Sequence Browser
Exit

Fattern File Name = Charnel |61 j

50-61 Cancentric Circle |

Fattern Set Name = |No Pattern File Vo\tage) —

List of Patterns

Selected Patterr: Mo Pattern Selected

Move Pattem Up Mowe Pattern Down

Delete Pattern

E ditable Pattem:

Mo Pattern Selected
Add Pattern Play )

Replace Selected Pattem I Continuously Loop

St Mimor Voltages| Get Mirar Voltages| Save Fils T S SR W
Zawo il | Step =[10.000

Mirror Diameter: 0.050m

~dsem-pn 4

600
@gaaaga
@® &90 gﬁ
B 0,0,0 0

0., 0.0,6
00,0, 0
650 0 0,0
0 g0, 0
0,000,0
o006

0.250mm =——
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5. Now we will populate the mirror with voltages. There are many ways to
set the voltage on a particular mirror actuator.

a) Left-click on the actuator. This increases the voltage on the
selected actuator by the Step value.

b) Right-click on the actuator. This decreases the voltage on the
selected actuator by the Step value.

c) Press the middle mouse button while the mouse pointer is on the
actuator. This sets the voltage on the selected actuator to 0.

d) Select the actuator by left-clicking on it. Then edit its voltage
using either the voltage scroll bar or the voltage scroll bar’s edit box.

6. Once you are satisfied with your voltage pattern, set it’'s name in the

“Editable Pattern” edit box and press the “Add Pattern” button to add it to
your list of patterns.

I Pattern Sequence Browser -_@E]
PatemisName o= Browse| o IT: 5051 Conceniic Cedla |
F:nllmnEHN.\mr.-Nlll-’nlll-mi—lh: e ) e —— .W:I
,uu..mvm:-ic.::..luv-m. TR uresa [suep[50 000 || sean- o0 4
600
@g@ Qﬂgﬂ
BQ acOg ®®
@, 6,.0,.6,0
O, 6,6 ,0
6,000,606
6O ,0,0;, 6
& QQ 2 E@ &
0 5909 "0
@eﬁgﬁ ®®
0
I Delele Paflen || Mine Dt 0 050 : 01250k o

Smile Patiesn
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7. Now you can alter the actuator voltages again without losing your new
pattern. Feel free to add as many new patterns as you’'d like.

Pattern Sequence Browser

Exit

Paitern File Name = B Charnel |18 ﬂ
Pattern Set Name = | Mo Pattern File Voltage \‘ e J

|||||

B0-61 Concentric Circle |

List of Pattems

Siile

Frovn Patterr
Neutral Pattem
Horiat

Tilt

Wertical Coma
Hazard Sign

Selected Pattert 0
Move Patiem Up

Delete Pattem
Editeble Pattem:

Set Miror Voltages| Get Minor Voltages| Save Fie IR SR
Za il | Step = [50.000

Move Pattemn Down

T C—

6006
@gaﬁaga
O " 50g" 5@
@, 60,60
00999 9 @
L0, 0
69,0 0., 0
0 g%09% "0
T

0a0

Mirrar Diameter: 0.050m 0.250mm =——

Hazard Sign

Add Pattern

Replace Selested Pattem

Plap |« j

I Continuously Loop

8. Once you have all the patterns you want, it is time to save the patterns

to afile. Select “Save File” from the controls in the upper-left of the Pattern
Sequence Browser GUI.

; Press “Save File”

/
!
|
;
Putanfetonas[ T e 1w\\a 5051 Concenin: Cacke |
Paitem Set Hasa = [No Patern File = ey T ~ TR
oM Vetogs Gt Wi Vo 's"'“—\‘xg;;u:!so‘no‘n. | . j
0920y
&
090 509
6, 6,060,660
0,6,6,6
6,0,0,0,6
D086, 06
@ gﬂoﬂ 996 @
@ gYov e
OOQQG 00
G406
Selecied Paftems [
Move Paten Up Maorve Pateen Down
Dinete Fatinon Mimor Diameter: 01 0F0m 0 250men =
paaeraen E— == |
Harwd Sgn
Astenem | |
Replace Selected Paitamn ~ Confiruously Loop

22
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9. Set your file name and press ‘Save’. Your file is now saved and ready
for use in Pattern Player.

D

My Recent
Documents

s
L&

Deskiop

=

| Documents

=
£
_sE=ls
L'. 3
2
2
T

by Metwark:
Flaces

Savejn ]QAHMS data L] - EF '
|0 ARMS Data Images Ziune
| =) ARMS data tests 1) Une
() ARMS DMT Folder B
|5 ARMS Testing &-1-07 Bl 5w
|2 Clarifi Uncorrected Zernikes 9-5-07 . S
|) Compensated Phase Graphs .ARV\
|=5) Compensated residual Graphs .RRV\
|2 Ground and Relay Correction Phase Movie Een
|23 Ground Correction Phase Movie Een
| =) Masked Uncompensated Far Field after 50-61R correction .AR!\
[ChRelay Correction Phase Mavie B
() Settings B arr,
|5 Uncompensated Far Field with tip it facus piston remaved E’_a]RRV\
| Uncompensated Magnitude Movie .RRV\
|3 Uncompensated Phase Graphs B arr,
S | p——— >
File name: (i - i Save f'
Save ag type: ] Fa L] ﬂ_j.-

1. Set yourf'ile name

/

P ,.
2. Press “Save”
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