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MNEPIAHWH

AVTIKEIJEVO TNC TTAPOLCOC epyaciag eival n o&loAdynon, PMECW €vOC UTIOAOYIOTIKOU
BewpPNTIKOU HOVTEAOU, TWV XOPOKINPIOTIKWV HETAPOPAC ONUATOC Kal €IKOVAC TN
AOTIOPOOKOTIKAG OTIEIKOVIONG. H aTteikovioTikr) dlatagn ¢ AAmapookotmnong Oa
avaALBEei ota Tt yEpouC TPNPOTa TNG. MNa 10 GUVOAO TwWV TUNUATWY Ba XpnoluoTioinBei
N Bewpia YPAPPIKWY CLOTNUATWY TIOU TIEPIYPAPEL TN METOQOPAE CRUATOC Kal Bopuou
o€ OAO Ta OTAJIO TNC OTIEIKOVIONG PECW TNG LAOTIOINGNC OTOXACTIKWY SIASIKACIWY OE
QUTA. TO ATIOTEAEGUO TOU BEWpPNTIKOL POVTEAOL Ba ival pia e€icwan TIou Ba TIPORAETIEN
TNV aVIXVELTIKN KBavTikh arodotikdtnta (DQE) tng AATIAPOCKOTIKNC aTtelkoviong. H
peTaBoAn tou DQE Ba peAeTnBei yia d1A@OpPEC TIAPAPETPOLE TWV ETIPEPOULE TUNUATWV.

ApPXIKA Ba TtepIypa@ei TO BEWPNTIKO POVTEAO TOU YPOUMIKOU cuoThuatog agloAoynong. H
LAOTIOINGCTN TWV AAYOPIBHWY UTTIOAOYICHOU TWV TIOPOUETPWY TOU BEWPNTIKOU POVTEAOU
Ba yivel pe xprjon yAwooag ipoypapuatiopod matlab.

ZUYKEKPIPEVD, Ol Baolkeég dlodikaaieg TTou €€etadovial e €va TETOI0 oLOTNPO Eival Ol
€&ng: evioxuon-diadoon (amplification-spreading) kot acdgeia (blurring). To HOVTEAO
OTIOTEAEITAI OTIO OEKO CUVOAIKA OTAdIO Kal KABE oTAdIo TIEPIYpAPEL pia dladikaaia OTIou
n €€000¢ ToL €vO¢ atadiou ival n eicodog Tou emopevou. MNa KaBe atadlo, avaloya pe
TN d10dIKaGia, LTTOAOYIZETOL N MECT) TIMI TWV QWTOVIWV/NAEKTPOVIWV TIOL EEEPXOVTAIL ATIO
auto, 10 @doua Wiener 1 NPS (Noise Power Spectrum), Kal n cuvaptnaon PETOQOPAG
MTF. To armotéAeopa cival pia e&icwaon 1ov Ba TIPORAETIEL TNV AVIXVEUTIKI KPRAVTIKN
amtodotikotnta (DQE) TG AATIAPOCKOTIKAG ATIEIKOVIONC.

OEMATIKH MEPIOXH: AamapookoTtinan, XapoKtnpIioTka MNoiotntag Eikovag

AEZEIZ KAEIAIA: AQTIOPOCKOTIIKA OTIEIKOVION, OTITIKI (va, €VOOOKOTIIKI] KAUEPQ,
QVIXVELTIKA KBaVTIKA artodoTIKOTNTA, QAo 1o0x00¢ BopLou



ABSTRACT

The object of this study is to evaluate, through a theoretical model, the physical
properties of laparoscopic visualization. The imaging device of laparoscopy will be
analyzed into individual stages. The theory of linear systems, describing the transfer of
signal and noise through the implementation of stochastic processes will be
implemented on the stages and the final signal and noise properties will be evaluated.
The result of the theoretical model is an equation that provides the detective quantum
efficiency (DQE) of laparoscopic imaging. For each stage, the variation of DQE for
various parameters will be studied.

At first the theoretical model will be described. The implementation of the equations
used for calculating the parameters of the theoretical model will be done using the
programming language matlab, for each involved stage.

Specifically, the basic procedures are examined in the system are: amplification,
spreading and blurring. The model consists of a total of ten stages. Each stage have an
equation that describes a process where the output of one stage is the input of the next.
For each stage, depending the procedure, calculate the measures of NPS (Noise Power
Spectrum), transfer function MTF and mean value of photons/electrons. The result is an
equation that provides the detective quantum efficiency (DQE) of laparoscopic imaging.

SUBJECT AREA: Laparoscopy, Image Quality Measures

KEYWORDS: laparoscopic imaging, optical fiber, charge-coupled devices, detective
guantum efficiency, noise power spectrum



