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2 Clarivate
Analytics

NAS RK s pleased to announce that News of NAS RK. Series physico-mathematical
Jjournal has been accepted for indexing in the Emerging Sources Citation Index, a new edition of
Web of Science. Content in this index is under consideration by Clarivate Analytics to be
accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and the
Arts & Humanities Citation Index. The quality and depth of content Web of Science offers to
researchers, authors, publishers, and institutions sets it apart from other research databases.
The inclusion of News of NAS RK. Series of chemistry and technologies in the Emerging
Sources Citation Index demonstrates our dedication to providing the most relevant and
influential content of chemical sciences to our community.

Kasakcma+ Pecnybnukacbl ¥nmmbiK fbifibiM  akademusicsl "KP ¥FA Xabapnapbl. ®u3ukarbik-
MameMamukarblK cepusichl” FbinibIMU XypHasbiHbiH Web of Science-miH xaHanaHraH Hyckackl Emerging
Sources Citation Index-me uHOekcmenyzae KabbindaHFaHbIH xabaprnaldbl. byn uHdekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicbl XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kabbinday macesneciH
kapacmeipyOa. Webof Science 3epmmeywinep, asmopsap, bacnawbiiap MeH MeKeMmesiepee KOHMeHm
mepeHdiei MeH canacbiH ycbiHaobl. KP ¥FA Xabapnapbl. XuMusi XXoHe mexHoroausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramdacmbIK yYWiH eH 63eKmi xoHe 6edenidi XUMUSIIbIK FblribiMOap
bolibiIHWa KoHmeHmke adarsnobifbiMbi30bl 6indipedi.

HAH PK coobuwjaem, ymo Hay4qHbil xypHan «3eecmusi HAH PK. Cepusi ¢busuko-mamemamuyec-
Kas» 6bin npuHam 0ns uHdekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcs 8 cmaduu pacCMOMmMpPEHUS KoMnaHuel
Clarivate Analytics Ons OanbHelwea0o npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kayecmeo u enybuHy KoHmeHma 0Ons uccriedogameriel, asmopos, uzdamenel u y4upexoeHul. Bkro-
yeHue MNssecmusi HAH PK e Emerging Sources Citation Index deMoHcmpupyem Hauwy npueep>xeHHOCMb
K Hauboree akmyasrbHOMY U 67USSMEeSIbHOMY KOHMEHmMy M0 XUMUYEeCKUM Haykam Ofsi Hawezo
coobuwecmesa.
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DEFINITION OF APPLICATION FIELD OF THE STAND
FOR THE VIDEO MONITORING SYSTEMS INVESTIGATION

Abstract. The paper presents the results of determining the areas of application of a laboratory stand designed
for studying and researching CCTV systems.

The necessity of research of video cameras of the security alarm system, their testing at the organization of
production and expediency of carrying out laboratory works by students of higher education institutions studying
security systems is shown. The state of affairs in this area in post-Soviet countries is shown. Some requirements of
the State educational standard on informativeness and expansion of opportunities of laboratory stands are given. The
input parameters necessary for the design of video camera research stands are considered. The results of the study of
the developed laboratory stand for the study and study of security television systems and the definition of areas for
its application are presented. The structure of the stand and its parts is proposed. Developed recommendations for its
use are given. The experience of conducting laboratory work on the study of the characteristics of security alarm
cameras is analyzed. The possibility of studying robust filtering on the noise immunity of the video system, the
influence of the illumination spectrum on the main qualitative characteristics of the video camera using the proposed
stand is shown. A list of suggested to run the stand includes laboratory work “Studying the parameters, operation
modes and configuration of video surveillance system NOVUS”, “the Study of possibilities of various types of
cameras when changing the light and characterization of the sensitivity of various types of cameras, Definition of
focal length, angle of view and resolution of different types of cameras and lenses, Definition of the working area of
observation, the far and the dead zone for various types of cameras and lenses”, "Determination of conditionally dead
zones for different recording speeds of the DVR and at different focal lengths” and" Determination of the volume
and quality of recorded information from the value of the recording speed of the DVR”, as well as research works
“The signal processing with variable spectrum”, “the Influence of robust filtering for noise immunity video”,
“Influence of illumination spectrum on the main qualitative characteristics of the camera” and “Comparative
performance of analog and digital cameras.”

Keywords: security television systems, robust filtering, lighting devices.

The novelty and originality of the proposed project for the modernization of the laboratory base of the
Department of Radio Engineering and Info communication Safety of the Almaty University of Power
Engineering and Telecommunications (AUPET) consist in the acquisition by students of the specialty
"Radio engineering, electronics and telecommunications" (RET) of modern knowledge, technologies and
skills in the field of security television.

The need for modernization of the teaching and laboratory fund of the department "Radio engineering
and info communication security" is explained by the fact that this stand gives an opportunity for students
to conduct not only study but also research work, which is one of the requirements of the state educational
standard for specialties in the field of radio engineering. An analysis of existing alternative projects has
shown that there is no similar laboratory equipment in competing universities for the training of specialists
in the field of radio engineering and telecommunications. At the same time, modernization of the
laboratory of the department "Radio engineering and info communication security” allows attracting an
additional contingent of students for the specialty "RET" in AUPET. The weak side of the investment
project is the impossibility of forecasting the profitability of financial investments. Creation of a
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technically equipped laboratory for the educational process, corresponding to the world requirements and
achievements in the field of CCTV systems, provides an increase in the competitiveness of AUPET in the
market of providing educational services for training specialists in this field for the Republic of
Kazakhstan.

Description of the laboratory stand. The laboratory stand is made in the form of three tables on
which the equipment of the CCTV system is located, control and measuring devices, as well as
communication channels and power supply system are laid. The general view of the laboratory stand is
shown in Figure 1. The laboratory table No. 1 is a rack, on one of the walls of which there are two dome
cameras, the lenses of which are aimed at the holder located on the opposite side of the table. The holder is
designed to place on it posters in the form of test tables and any other graphic material required to remove
the characteristics of the video cameras used. Also along the stand are guides for the cylindrical chamber,
which allows you to change the distance from its lens to the holder. The feature of the table number 1 is
the presence of darkening curtains (which are not shown in the illustrated drawings of the stand), which
allow creating the required level of illumination inside the rack, which is also necessary when removing
the characteristics of video cameras.

Figure 1 — Appearance of the laboratory stand
Legend: 1 - laboratory table number 1; 2 - laboratory table number 2;
3 - laboratory table number 3

The location of the various parts and equipment of the laboratory table No. 1 is shown in
figures 2 and 3.

Figure 2 — Fragment of the laboratory stand
Legend: 1 - the holder; 2 - guides of the cylindrical chamber;
3 - connectors for connecting a coaxial cable.
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Figure 3 — Fragment of the laboratory stand

Legend: 1 - dome video cameras NVC-SC200D and NVC-HC200D;
2 - cylindrical video camera NVC-825-DN with varifocal lens NVL-416D / IR; 3 - searchlight of visible spectrum
of radiation (made on light-emitting diodes); 4 - IR-6 / 20-880 infrared radiation spectrum.

Also on the laboratory table Ne 1 is mounted a DC power supply unit with an output voltage of 12V,
designed to provide power to video cameras.

The laboratory table Ne2 has communication cables laid along the back wall:

- 2 coaxial cables RC-75;

- 1 UTP cable 4x2 e5 cat;

- 1 optical single-mode cable.

Connection of video cameras to the video registration device via the optical communication channel
is made by means of electro-optical (OVT-1) and opto-electrical (OVR-1) converters. Along the rear wall
is also mounted a cable channel 80x100, in which cables of low-current power are laid and switches are
mounted. Also on the laboratory table Ne 2 there is an oscilloscope C1-220 and a keyboard for controlling
the rotary device (figure 4).

Figure 4 — Fragment of the laboratory stand
Legend: 1 - coaxial cables RC-75; 2 - UTP cable 4x2 e5 cat; 3 - optical single-mode cable; 4 - electro-optical converter OVT-1;
5 - opto-electric converter OVR-1; 6 - oscilloscope C1-220; 7 - NV-KBD40 rotary device control keyboard

On the laboratory table Ne 3 is a video surveillance monitor and a digital video recorder. Behind the
table, a dome video camera is attached to the wall. There is also a radio receiver configured to receive a
video signal from a wireless video camera installed at the other end of the room (figure 5).
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Figure 5 — Fragment of the laboratory stand
Legend: 1 - video surveillance monitor NVM-015CH; 2 - digital video recorder NV-DVR1014;
3 - dome rotary video camera CAMA-mini Il NVC-MSD22DN
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Figure 6 - Structural diagram of the laboratory network CCTV

Cable legends:

KoakcHasbHbIN Kadeas PK-75

xabens UTP 4x2, 5 xareropus

ONTHYECKUI OJHOMOJIOBBIN Kabelb

ka0enb ciaaborounoro nutanus IIBBIT 2x1,5

Structural diagram of building a laboratory network CCTV. The structural diagram of the
laboratory network is shown in figure 6. The above equipment corresponds to the year 2015, later
manufactured stands can be equipped with other equipment that is not inferior to the one described above.

Laboratory work Ne 1. Study of parameters, operation modes and configuration of the video
surveillance system "NOVUS".

Laboratory work Ne 2. Investigation of the possibilities of different types of video cameras with
varying illumination. Determination of the sensitivity characteristics of different types of video cameras.
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Laboratory work Ne 3. Determination of focal length, angle of view and resolution of various types of
video cameras and lenses.

Laboratory work Ne 4. Determination of the working area of observation, far and dead zone for
different types of video cameras and lenses.

Laboratory work Ne 5. Definition of conditionally dead zones for different recording speeds of the
DVR and for various focal lengths.

Laboratory work Ne 6. Determine the amount and quality of recorded information from the value of
the recording speed of the DVR.

Research work Ne 1. A device for processing signals with a changing spectrum.

Research work Ne 2. The influence of robust filtering on the noise immunity of a video system.

Research work Ne 3. Influence of the illumination spectrum on the main qualitative characteristics of
the video camera.

Research work Ne 4. Comparative characteristics of analog and digital video cameras.

The list of laboratory and research works can be significantly expanded, as the laboratory network of
video surveillance has practically no restrictions.

Thus, when conducting educational work, students receive the necessary knowledge, skills and skills
in the field of security television systems, and when carrying out research on subjects 1-3, patents for
inventions were obtained [3,4,5].

P. Cadun!, M. Ampees?, T. IlaBnosaZ, J. Tembipkanosa?, }0. Fapmamona?

'Kasak KaThIHAC JKOIIapsl yHUBEPCHTET, Anmarel, Kazakcran;
2Fymap0ek JlayKeeB aTIHIAFB! AJIMATHI SHEPTETHKA
JKoHe OaiiyaHbIC yHUBEpCcHTETI, AnMatsel, KaszakcTan

BEMHEBAKBLIAY KYWEJIEPIH 3EPTTEY BOMBIHIIIA
CTEHATIH KOJJIAHBLITY CAJIAJIAPBIH AHBIKTAY

AnHoTtanusi. JXorapsl OKy OPBIHZAPBIHBIH CTYIEHTTEPiHE, KY3eT CHUTHAIM3ALMACHIHBIH OeifHeKaMepaaapblH
3epTTey, OHIIPICTI YHBIMAACTBIPY Ke3iH/Ie ONap/ bl TECTLIeY KaXKETTUIIr, KY3eT Kayilci3/iK )KyHenepid 3epTrey KoHe
3epTXaHAIBIK J>KYMBICTApABI JKYPTi3y OpBIHABUIBIFBI KepceTinreH. Kenec emnepinHzeri OChbl CajlaHBIH JKargailbl
KOpCETUIreH. AKMapaTThIK Ma3MyHFa JKOHE 3€pTXaHalbIK CTEHATEPAIH MYMKIHAIKTEpiH KEHEHTyre apHalFaH
MeMJIEKETTIK OiliM Oepy cTaHIapThIHBIH KelOip Tananrtapbl OepiireH. beliHekamepanapipl 3epTITey CTEHIATEPiH
)obanayra KaKeTTi Kipic mapaMeTrpiepi KapacThIPbUIFaH. O3IpJeHIeH 3ePTXaHAIBIK CTCHATI 3ePTTEY HOTHEXKENepi,
OciiHeOaKpUIay KYHEIEPiH 3ePTTEY JKOHE OHBI KOJIJaHy OaFbITTApbIH aHBIKTAy HOTHXenepi OepinreH. CTeHITIH
KYPBUIBIMBI YKoHE OHBIH OeumikTepi ychiHbUIaAbl. OHBI KOJNJaHyFa 33ipJeHreH YChIHbICTap Oepinred. Kyser maObuist
OciiHeKaMepanapblHblH CHIATTAMANapblH 3epTTey OOMbBIHINA, 3epPTXaHANBIK JKYMBICTAPIbI JKYPrizy Taxipuoeci
TangaHaapl. BuaeoxkyiieHiH LIybUFa Kapchl KOPFAHBICHIH, JKAPBIKTAHIBIPY CIEKTPi YCHIHBUIFAH CTEHATI KOJIaHa
OTHIpHIN, OeifHEKaMepaHbIH HETi3Ti calallblK CHIaTTaMallapbIHBIH dCepiH 3epTTey MYMKIiHAIrT kepcerinred. CTeHITI
OpBIHIAY YIIiH 3€pTTEeY KYMBICTApBl MEH YCHIHBUIFaH XYMBICTapra KentipiareH Tizimi “NOVUS OeiiHebakpuIay
JKYHECIHIH TapaMeTpIiepiH, )KYMBIC PEXKUMACPIH XKoHe KOH(PUTYpanusacelH 3epaeney’, “YKapbIKTaHIBIpY €3repreH
Ke3qe OeliHekamepasiap/blH SPTYpJi TYPJIEpiHIH MYMKIHIIKTEepiH 3epTrey” oHe “beitHexkamepanapibiH opTypii

LEINT3

TYPJEPIHIH CEe3IMTaIABIK CHUIIaTTaMaJapblH aHBIKTAY , “@OKYCTHIK KAIIBIKTHIKTHI, KOpy OYpHIIIBIH XKoHE OcifHeKa-

LR N3

MepaJiap MEeH JIMH3alIap.IblH OpTYPJIl TYpJepiHiH pyKcaT ery KaOineTin anbikray”, “beiiHekamepanap MeH JuH3anap-
JIBIH, OPTYPJIl TUOTEPI YIIiH OaKbUIAYAbIH KYMBIC aiiMaFblH, aJlbIC )KOHE ©J1i aliMaKThl aHbIKTay”, “BeliHeripkerimTin
9p TYpIi ’Ka3y KbULAAMJIBIFBI YIIIH KaHE dp TYp:i (POKYCTBIK KAIIBIKTBIKTAp YIIiH NIAPTTHI TYpAE €Ji aiMaKTap/ bl
aHbIKTay ~ jkoHe “‘beiiHeTipKerilmTiy jka3y >KbUIJaMbIFbIHBIH MOHIHEH JKa3bUIFaH aKNapaTThIH KeJeMi MeH canachlH
aHBIKTay”’, COHJAM-aK “©O3repeTiH CIEKTpJi CHTHAJIApAbl eHJeYy KYpbUIBICH'", “beifHe >XyHeHIH IIybUFa Kapchl
KOpPFaHBICHIHBIH Oepik cysrineyain ocepi”, “JKapbIKranaplpy cHekTpiHiH OeifHekamepaiapra HETI3Ti caraibIK
cUTaTTaMaapbiHa ocepi” JKoHe “AHAaJIOTTHIK JKOHE CaHABIK OeffHeKaMepalapIblH CalbICTEIPMAIIbl CHIIaTTaMalaphl”.
Tyiiin ce3aep: OcitHeOaKpIIAY XYiieci, Oepik cy3riyiey, JKapbIKTaHABIPY KYPBUIFBIIAPHL.
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OINIPEJIEJIEHUE OBJACTENA IPUMEHEHHUSA CTEH]IA
1O UCCJIEJOBAHUIO CUCTEM BUJEOHABJIIOAEHUS

Annoranus. [Toka3zana HEOOXOAMMOCTh MCCJIEIOBAaHUN BHUAEOKAMED OXPAHHOW CHUTHAIM3ALNU, UX TECTUPOBa-
HUSI TIPH OpraHM3aluK MMPOU3BOJICTBA M 1IE1eCO00pa3HOCTh MPOBEJICHHUS JT1a0OPATOPHBIX PabOT CTyIEHTaMH BY30B,
M3YyYaroLIUX CUCTEMbI OXpaHHOH Oe3onacHocTH. [TokazaHo cocTosiHME A€ 3TOH 00JIaCTH B MOCTCOBETCKHX CTPaHaXx.
[TpuBenensl HekoTOpble TpeOOBaHMS [ OCyZapcTBEHHOro 0Opa30BaTENbHOrO CTaHIAapTa M0 WH()OPMATUBHOCTH U
paclIMpeHNI0 BO3MOXKHOCTEH J1a0OpaTOPHBIX CTEHJOB. PaccMOTpEeHbI BXOIHBIE MapaMeTpbl, HEOOXOIUMBIE ISt
NIPOEKTUPOBAHMS CTEH/IOB HMCCIeNOBaHMN Buaeokamep. [IpuBeneHb! pe3ynbTaThl MCCIIENOBAHUS Pa3pabOTaHHOTO
71a00paTOPHOTO CTEH/A M3YUEHHS M MCCIEIOBAaHMS CHCTEM OXPAHHOTO TEJICBHJCHUS W OINPEAEIeHUs oOnacteit s
ero npumeHeHus. Ilpemnaraercs cTpykTypa creHaa u ero dacreil. IlpuBoasTcs paspaboTaHHbIE PEKOMEHAAIMN TI0
€ro NMPUMEHEHHIO. AHAIM3UPYETCs OMBIT IPOBEACHHS JTa0OPaTOPHBIX PAabOT MO MCCIEIOBAHUIO XAPAKTEPUCTHK
BUJICOKAMep OXpaHHOW curHamm3anuu. [loka3zaHa BO3MOXKHOCTb HCCIEHNOBAaHHMS POOACTHOH (UIBTpaluM Ha
MOMEXO03aLIMIIEHHOCTh BUICOCUCTEMBI, BIMUSHHUE CIIEKTPa MOACBETKH Ha OCHOBHbIC KAUECTBECHHBIE XapaKTEPUCTUKU
BUACOKAMEPLI C IMPUMEHCHUEM Npe€ajiaracMoro creHia. HpMBeﬂeHHblﬁ NEPEUYCHb IMpcajiaracMbIX AJIs1 BBIIIOJIHCHUA
Ha cTeHjae paboT BKItouaer jlaboparopHble paboThl “M3yueHne mapamerpoB, PEKUMOB padOThl U KOHPHIYpaluu
cucrembl BuneoHaOmonenuss NOVUS”, “HccnenoBaHne BO3MOXXHOCTEH pPa3iIMYHBIX BHAOB BHUJIEOKaMep MpHU
N3MEHEHHH OCBEIIEHHOCTH M ONpE/esIeHHE XapaKTEPUCTUK YYBCTBUTEIBHOCTH DPa3IMYHBIX BHUJIOB BHIEOKamep”,
“Omnpenenenne GOKYCHOTO PacCcTOSHUSL, yIiia 0030pa U pa3peliaroiieil CriocoOHOCTH Pa3IMYHBIX TUIIOB BUICOKaMeEp
n 00bekTHBOB”, “OmnpeneneHne pabodeil 30HBI HAONIONEHUS, JNAJbHEH M MEPTBOW 30HBI JJISl Pa3IMYHBIX TUIIOB
BHJCOKaMep W 00BeKTHBOB”, “OmpeneneHne YCIOBHO MEPTBBIX 30H U Pa3IMYHBIX CKOPOCTEH 3amlHCH BHICO-
perucTpaTopa W IpU PA3TUYHBIX (OKYCHBIX paccTosHmAX u “OmpenencHrne o0beMa M KadyecTBa 3alMCaHHON
nHPOpPMAIUK OT 3HAYCHUS CKOPOCTH 3allUCH BHICOPETHUCTpATOpa”, a TakkKe HCCIeAOBATEIbCKIE pPabOThHI
“YcTpoiCcTBO 00pabOTKKM CHTHAIOB ¢ M3MEHSIOMMMCS criekTpom”, “BimsHue pobGacTHON (uiIbTpalliy Ha TIOMEXO-
3alIMIIEHHOCTh BUAEOCUCTEMBI , “BiMsHNE cneKkTpa NMOJACBETKM HAa OCHOBHBIE KadeCTBEHHBIE XapaKTEPUCTHKU
BHJIeoKamepbl” 1 “CpaBHUTEIBHBIE XapaKTEPUCTHUK aHAJIOTOBBIX U ITU(GPOBBIX BHICOKaMep”.

KiroueBble cjioBa: CHCTEMbI OXPAHHOTO TEJICBUACHUS, pobacTHas (pUIbTpalys, yCTPONCTBA MOACBETKH.
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