Mathematical Method to Simplify In-Situ Temperature Com-

putation during the Splice Process

Prof. Dr. Dan Curticapean

Fakultat Medien und
Informationswesen (M+1)
Studiendekan Medientechnik/
Wirtschaft+Praktikantenleiter Fakultat
Medien und Informationswesen (M+1)

BadstralSe 24

77652 Offenburg

Tel. 0781 205 372

E-Mail: dan.curticapean@hs-offenburg.de

1964: Geboren in Lugosch/Ruménien

1983: Studium der Physik an den Universitdten Bukarest

und Temesvar, Abschluss 1987

Wissenschaftlicher Mitarbeiter an der Universitat Temesvar

und der Hochschule Offenburg
Freiberuflicher Dozent

2002: Promotion am Laboratoire des Systemes Photoniques,
Ecole Nationale Supérieure de Physique de Strasbourg, Université

Louis Pasteur, Strasbourg

2003: Projektmanager in Forschung und Entwicklung

bei HYDAC ELECTRONIC GMBH Saarbriicken

Seit 2004: Mitglied der Optical Socity of America (OSA)
Seit Oktober 2006: Professor der Medientechnik an der Hochschule Offenburg,

Fakultat fiir Medien- und Informationswesen

Seit 2008: Session Chair and Committee Member ,Photonics in the Automobile —

Photonics Europe 2008 Strasbourg (EPE118)”, Mitglied der SPIE, Mitglied des Instituts

flir Angewandte Forschung (IAF) der Hochschule Offenburg

Seit 2009: Mitglied im Fachausschuss 5.4. der Informationstechnischen Gesellschaft ITG im VDE,
Dozent am Institut National des Sciences Appliquées de Strasbourg

Seit 2010: Mitglied der SPIE Education Committee, Conference Chair der SPIE Eco Photonics,

2011, Strasbourg, France

Forschungsgebiete: Physik, Photonics, Digitale Medien

2.1 Mathematical Method to Simplify
In-Situ Temperature Computation
during the Splice Process

Prof. Dr. Dan Curticapean
Prof. Dr. rer. nat. Werner Schroder

Abstrakt

Komplexe optische Netzwerke fordern
eine immer grofere Anzahl an perma-
nenten und dampfungsarmen Glasfaser-
verbindungen (Spleifle). Eine wichtige
Voraussetzung flir hochqualitative Splei-
e ist eine geeignete Temperaturvertei-
lung. Die Autoren stellen eine In-situ-
Methode zur Temperaturkontrolle durch
Bildbearbeitung vor.

Nowadays, metropolitan network users
may use internet bandwidths up to 200
MB/s. The old copper wire network is
obsolete for these conditions. Instead,
this performance is achieved by using
optical fibers. One of the most impor-
tant conditions is to create an optical
network between the provider and cus-
tomers with as few lossy connections as
possible. The key solutions to this pro-
blem are high quality thermal splice
connections. These are complex pro-
cesses in which the optical fiber ends
are cleaned, then molted in a high-fre-
quency discharging arc and then pushed
together. At the end of the splice process,
the connection has a loss of less than 0.1

Abb. 2.1-1: Discharging frame with selected cross sections and transversal section

dB. One of the important characteristics
in the splice process is the temperature
distribution in the discharging arc. The
highest values are around 2000°C,
which is the temperature necessary to
melt the glass of the optical fiber.

Like mentioned in a prior presentation
[1], one method to compute the tempe-
rature is given by using the Abel-, re-
spectively the Inverse Abel Transformati-
on of the recorded arc discharging
process [2] — [3]. A similar method is

used by the astrophysical scientists to
determine the temperature distribution
of a star from images of the star.

The splice process is recorded by the
alignment cameras in the splicer and ex-
tracting a frame for the discharging arc
(Fig. 2.1-1), the Inverse Abel Transforma-
tion can be applied.

The results of the intensity distributions
at the cross sections are presented in Fi-
gure 2.1-2, and Figure 2.1-3.
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Considering the obtained two profile
distributions, it can be concluded that
the distributions can be approximated
very well by Gaussian distributions:

Flx)=ae *< +/D (1)

In this formula, the individual parame-
ters represent:

A - Amplitude of the intensity

B - Position shift on the axis

C - Standard deviation (o)

D - Background level

Considering the Gaussian distribution as
the approximation of the cross section
distribution, an Inverse Abel Transforma-
tion can be done analytically, and so-
phisticated spline approximations of the
distribution are no longer necessary. In
particular, the costly numerical compu-
tation of the Abel transform is also no
longer needed. Considering the ob-
tained results of the cross section and
the transversal section, the power distri-
bution in the arc discharging area can
be determined. Using an adequate cali-
bration, the temperature distribution is
finally obtained.

Abb. 2.1-2: Distribution and Gauss
approximation at position 1, where the
parameters are

Abb. 2.1-3: Distribution and Gauss
approximation at position 2
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