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Abstract. Diagnostics of biological objects with the helpiofrared radiation is intended for the
implementation of the computer medical introscopgthnd. A biological object is affected by a
scanning infrared laser beam from an electromagsetirce. Radiation that has passed through a
biological object is measured by radiation recevevlathematical processing of measurement
results and their display is carried out with tledphof a computer by an information processing.unit
Refocusing of laser radiation is carried out wilke help of tunable optics with a forcibly variable
curvature of the radiation tuning element. The ofeear-infrared radiation in tunable optics with
variable curvature allows you to focus the laseanbdanside a biological object without using
complex optical devices.

JUATHOCTHUKA BUOJIOI'NYECKHUX OFBEKTOB C IOMOIIbBIO UK-
N3JIYUYEHUA
Ezopoea E.A., Tucuyvin A.C.

KaoueBsie ciaoBa: VK-uznydenune, MK-amanason, nazepHslil Jiyd, OHMOJIOrMYecKHil OOBEKT,
9JIEKTPOMArHUTHOE M3JTy4eHHE.

AnHotanmsi. [l ocyllecTBIEHHMS MeToJa KOMITBIOTEPHOM MEIUIMHCKON HHTPOCKOIHMHU
npejHa3HaYeHa JUarHoCTHKa OWOJornYecKkux o0bekToB ¢ mnomompio MK-msnydenns. Ha
OnoNorn4eckuii 00bEKT BO3ACHCTBYIOT CKaHUPYIOIINM Jy4oM Jsazepa Ommknero MK-nuanasona or
MCTOYHMKA OJEKTPOMArHUTHOTO u3iydeHus. Ilpomienmiee CKBO3b OHOJOTMYECKHH OOBEKT
W3Ty4YCHHE W3MepseTcs TNPHEMHUKaMH W3TydeHus. MareMaTmdeckass o0paboTka pe3ysibTaToB
U3MEpEeHUH W HMX OTOOpaKEHHWE OCYMIECTBIISIETCS C MOMOIIBI0 KOMIbIOTEpPa OJOKOM 00paboTKH
nHpopmanuu. [lepedokycHpoBKy Ja3epHOTO M3TyYSHHS IIPOBOAAT C IMOMOIIBIO IEepecTpanBaeMon
ONTUKH C MPHUHYIUTCIHPHO H3MEHIEMOW KPHBH3HOW II€PECTPAMBAIONICTO HW3IYYCHHE DSJICMEHTA.
Hcnonb3oBanne m3nydenust ommxHero MK-muana3zona B mepecTpanBaeMoOil ONTHKE C M3MEHIEMON
KpUBU3HOW TMMO3BOJISIET (POKYCHpOBaTh Ja3epHBIA Jyd BHYTPH OHOJOTHYECKOTO OO0BEKTa 0e3
MCIIOJIb30BAHMSI CJIOXKHBIX ONTHYECKUX YCTPOMCTB.

The method of computer medical introscopy is airatdolving the problem
of improving diagnostic methods and therapeutiec.

The technical result is achieved by the fact tmathe method of computer
medical introscopy, a biological object is scanmath a near-IR laser beam, the
radiation transmitted through the biological objéstmeasured using radiation
detectors, mathematical results are measured astoghputer and displayed on the
display. The peculiarity of the method lies in tfeet that with the help of a
tomograph in the process of impacting a biologiohject, laser radiation is
refocused using tunable optics with a forcibly alte curvature of the element that
tunes the radiation.

The possibility of exposure to a biological objadth a focused laser beam,
as well as the possibility of refocusing the labeam to the required depth,
provides more detailed information about the fezgwof the test organ. In addition,
the possibility of focusing the laser beam allowtherapeutic effect on the affected
organ, provided that the same set of equipmergas.u
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The laser beam forming system is made in the fdrtumable optics with a
forcibly variable curvature of the radiation tuniagment, the control unit and the
drive. In particular, the specified tunable optidth a forcibly variable curvature of
the radiation tunable element is designed as amirr

The laser beam forming system is designed as dleimgptics with a force-
changing curvature of the radiation-modulating edatrand the control unit, which
allows, on the one hand, to scan the parallel lasam and thereby achieve the
scanning effect of the investigated layer of a dgatal object without using a
complex optical system. If necessary, the impleat@m of this operation tunable
optics can be made in the form of a mirror, whiglgiven a convex shape. On the
other hand, with the help of the same mirror, altelrlaser beam can be focused
on the required depth of the layer under studydmsi biological object. For this,
the mirror is given a concave shape using the obatit. In addition, a change in
the radius of curvature of the mirror allows theuikeed refocusing of the laser
beam.

The use of a mirror as an optical scheme for tmm&tion of a laser beam
also makes it possible to constructively simplifig tentire system and increase its
reliability.

The method is implemented as follows. Laser ragiiaéinters the body under
study, containing the object of detailed reseaiitte radiation transmitted directly
through the object, as well as scattered, but selkdrom the body, is recorded by
the receivers. By changing the direction of thegioal laser beam and making
appropriate measurements of the radiation emittech fthe body, as a result of
appropriate mathematical processing of the receisigals, it is possible to
reconstruct the structure of the object and vigeathe resulting two-dimensional
and three-dimensional picture on the display scrééimen carrying out diagnostic
effects on the object of study by laser radiatfoousing and repeated refocusing of
the beam are performed. When conducting therapetfiécts of laser radiation
produce multiple effects on the affected organ vetlheam focused at a certain
point.

For a sequential fan-shaped scanning of a testtobyea laser beam, a laser
beam forming system creates a flat beam whose nissk corresponds to the
thickness of the layer being diagnosed and thehwalt the beam exceeds its
thickness. The beam, reflected from a convex mimath a one-dimensional
curvature, diverges from the required angle of opgenTo realize the focusing of the
laser radiation at the desired depth of the obpedat laser beam is directed onto a
flexible concave mirror, the curvature of whiclcentrolled by the control unit.

Thus, the implementation of the method allows trease the reliability of
laser medical tomographs, as well as to produch H@gnostic and therapeutic
effects of focused laser radiation.
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