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SCENARIO
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The lon Chamber detector
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Why a Feedback?
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Automatic Beamline Alignment:

oroblem solving stratec

« Split the alignment problem into small sub-
problems involving, for example, only one
optical element and the associated sensor

* Implement for each sub-problem an alignment
module using traditional or soft computing
techniques

« Combine the modules using the strategic,
be 1aV|ouraI knowledge of the optlcs expert
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Applying Intelhgent System Concepts to the

Intelligent Systems (IS) incorporate the creative,
abstract and adaptive attributes of a human while
minimising the undesirable aspects such as
unpredictability, inconsistency, fatigue, subjectivity and
temporal instabllity

Hybrid Intelligent Systems integrate Knowledge Based
Systems, Neural Network, Fuzzy Systems,
Evolutionary Algorithms, Case-Based reasoning,
Chaos Theory and traditional techniques to solve
effectively complex real world problems.
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Teleo-Reactive (TR) control

* TR control occupies a region between feedback

control and discrete action planning:
— actions can be either discrete or continuous
— actions are not guaranteed to achieve their goals C1 — A1
— actions can be interrupted in response to changes in the
environment
« TR plans can be represented as a sequence of Ci — Al
condition-action pairs called TR operators.

— TR plan execution is adaptive and opportunistic:
conditions are evaluated from top to bottom and the
action associated o the first true condition is performed.

Cn — An
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TR control plan

Conditions

Actions

Everything OK?

Do nothing

Beamdown ?

Stop everything

Flux Optimization
Needed?

Start/Stop Flux
Optimizer

Priority

Flux Feedback
Needed ?

Start/Stop background
Flux Feedback

Beam Centering
Needed ?

Start/Stop background
Position Feedback
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The actions: Off-line Flux Optimizer
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The actions: Position Feedback

« Background Continuous feedback minimize abs(DIFF)
* Correction Algorithm is not enabled if DIFF < threshold
« Backlash recovery procedure for Stepper Actuator

* Not a fast feedback (period = 2 sec)

Toroidal ION chamber
Mirror detector
Signal
DIFF
Stepper |, Correction
Actuator Algorithm
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The actions: Flux Feedback

Si-Crystals ION chamber |
Monochromator detector ﬂa
[ Signal ;
SUM
. Linear
Piezo < :
Actuator Regression
Algorithm

Monochromator « Background Continuous feedback

second crystal

alignment system * Linear Regression Algorithm calculates sign and

gain of the correction signal
* Buffer size for LR: 5 samples
*Piezo Actuator avoids backlash problems

* Not a fast feedback (period = 1 sec)
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Applying the Model Reference
architecture to beamline

Teleo Reactive Controller
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XCS : Elettra beamline control system

configure
instead of
programming

archive event
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XCS python libraries

 pyXCS: Very easy access to XCS
 pYFSM: Finite State Machine library
 pYTRC: Teleo Reactive Control library

Me C:A\WINNTAS ystem32\emd. exe
D:Nuserssbil le\blcs\pythcn\pyEiett ra’python small.py B

Accumulated current = 90.900494 m

# very small sample of use of XCS class

from pyXCS import *

x = XCS ()

x.open('bcsl02.elettra.trieste.it")

a = x.get('frontend machine machine 1 accucurr')
print 'Accumulated current =', a[0], all]
x.close ()

elettra

e
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XRD Control Panel

- XRD Operations - By EESL

ARDOperations

‘Beamline OpenICIose‘

li Last Common  Phaton Walve Beam Walve Walve Walve Photan Beam Beam Walve
MBI Shutter| = Stopper W alve Walve  Abzorbi i} Stopper(ld 1 3 Absorb2  Stopperl  Stopper2 4

2
e @ @ @ @ 9 @ @ 9 @ ¢ ¢ ¢ @

Beamline
[073mh FrontEnd Shutters Beamline Valves E Valves
[ostGev | OPEN | CLOSE | DOPEN | CLOSE | DOPEN | CLOSE | DOPEN | CLOSE | Control
Monochromator |M0nochr0mator Seﬂings| |Beam|ine S’ratus|
Energy (Kev) : WehEWC | Beam\Watch |
Control " Expetiment
10.332 Mudifyl -
> Lombda ) @ Laocal MarCCD | Mar34s |
arm a
Tool
ko
[ o ”5’| Launcher
|Manua| Monochroma’rorTuning| Automatic Beam Alignment|
Mgn:j_al_Flux  piezo T Signal DIFF: Mirror Feedback Piezo Lockin Flux Dptimizer
Iimizer ||
P C fine ) -0.008 & 0N 0N
3
& normal ’T' || Signal SUM: £ OFF & OFF
 coarse m Automatic
STEP [mm) Speed [mm#s] Position [mm)] Piezo Voltage Beam“ne
|000078125| | 018625 | |-0.00640625 | 501 | .
Alignment

S Contro

Roberto Borghes, Roberto Pugliese BioXHIT Workshop, ESRF 2004



First Results
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First Results

Non Linearity due to
mirror deformation
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Future Developments

elettra
* Refactoring of the software libraries in ol
order to be BIOXHIT ready
* Integration with BLU-ICE

 Towards the one button beamline and
EVC integration

* Integration of MarrResearch Cryogenic
Sample Changer ?!7?
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