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Grid-Enabled SEE++

A Grid Software for Virtual Eye Surgery Based on Globus 4 and gLite
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“Grid-Enabled SEE++” is a software system that deals with the support of diagnosis and treatment T Fe e
of strabismus. Its goal is to adapt and to extend the original SEE++ in several steps and to develop [ Elmen [ Lef Eye (Right Eye fing) Pulley Madel]
an efficient grid-based tool for “Evidence Based Medicine”, which supports the surgeons to choose L) Rcteennere
the optimal surgery techniques in case of the treatments of certain eye motility disorders. Originally, Bl
we have designed and developed a grid-enabled version of the SEE++ based on Globus Toolkit 4. O '
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Since we met with some limitations of Globus 4, we also designed a version of “Grid-Enabled -SEEERE
SEE++” compatible with gLite. O i
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«Strabismus is the common name given to usually persistent or regularly occurring e sl
misalignment of the eyes where eyes point in different directions such that a person may see 5w
double images. : e = s
vz /seepp2grid -n 9 -g 1 altixl.jku.austriangrid. o[y
d SEE++ is able to SimU|ate a typical medical examination Ca”ed HeSS-LancaSter teStg from :;E;-:-:e-:ar:-ngr-i-;i server was startec ______::E:f|_|'|_'|_'-:,-' on port 8020
which the reason for the pathological situation of the patient can be estimated. e e vy | Muscle force dictiuton
Globus @ GASS serwver running on: https://194.98.179.100:42000 1.00~ lomjnonmalzed . .
. . = Globus : The 1. server 1s started on http:/ ' FRESEEEG LUt in; L dreton
- The outcome of the Hess-Lancaster test consists of two Gaze Patterns of blue points and of | S i on htpy R

red points respectively (see the diagram in the middle of the GUI of SEE++ on Figure 1) . The blue
points represent the image seen by one eye and the red points the image seen by the simulated
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other eye; in a pathological situation there is a deviation between the blue and the red points. sl LT T L LT L e o G
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* Pathology Fitting: 1t is possible to give the measured gaze pattern of a patient as | dRuraRsOtec =
input. In this case, SEE++ takes some default or estimated eye data and modifies a subset of them 2 3 _ _ .,
until the calculated gaze pattern of the simulated eye (red points) matches the measured gaze I The User Interface of the "SEE++ to Grid Bridge
pattern (green points). (in front) and the GUI of the SEE++

. Former Results with Globus 4 ll. The Initial Architecture of SEE++ based on gLite
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Parallelization of the Gaze Pattern Calculation
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Speedup and Efficiency Diagrams for Gaze Patterns aRID -
Calculation with 45 points executed on the grid site
altix1.jku.austriangrid.at (64 Intel Itanium processors 1.4GHz) (a) Submission of the SEE++ Server Processes (b) SEE++ Server Processes started on the CEs
as a Job Collection as Interactive Jobs
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ll. The Entire Design of the gLite Compatibe SEE++
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The Outcome of the Pathology Fitting: Intended (blue), BRIDGE node n
Measured (green) and Simulated (red) gaze patterns. AMGA Server
HESS CALC. Request ‘ % de i
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Eye :Initial Eye Model P :aType of Eye Model Parameter g Lite WMS C++ APl = bLItE WMS :
M  : Measured Gaze Pattern El : Eye Model =
H  : Heuristic M  : Measured Gaze Pattern . .
. iy Database Acess : - HESS Calc.
pathologyFitting(Eye, M, H) optimization(p, E1, M) R-GMA C++ API node m
El :=EBye v = vector of the p parameter values
C1 := gazePattern(E1) on the six eye muscles in E1 AMGA C++ AP AMGA Server ‘PATH EITTER
1 matches M return BI oo PATHOLOGY FITTING | | ‘DATABASE% ' :
loop C2 := gazePattern(El, v) HE(ILIEEt \J/ 1\
p := nextParameterVariation(H) if M-C2/ <& return El g Lite WMS C++ API i - SEE++ Data
if p 1s equal to NULL return El v2:= OptimizationStep(v, IM—C2l) /* with Jakobian Miner
E2 := optimization(p, E1, M) and Hessian matrix calculations */
C2 := gazePattern(E2) Update parameter p in E1 by v2 [
if C2 fits M better than C1 vi=v2
El :=E2
Cl:=C2 : :
if C1 matches M return Bl Searching for Published Databases R-GMA Information Systerr*-Searching for Published Databases
A Draft of the Pathology Fitting Algorithm and idle Nodes for Computations
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