Epnan CaybikoBu4 XKapblkbacoB — kaHOMOAT TEXHUYECKMX HayK, CTapLummn
npenogaesartenb kadeapbl «TEXHOMOrMa NULEBLIX MPOM3BOLCTB U BMOTEXHONOIMNAY, YHUBEPCUTET
nmenn Lakapuma ropoga Cemen,Pecnybnuka Kasaxcrtan; e-mail: erlan-0975@mail.ru. ORCID:
0000-0001-9707-0539.

FNynoHapa EceHxaHoBHa Tynbkeb6aeBa — npenogasBaTtenb kadgeapbl «TexHonorus
NULLIEBBIX MPOM3BOACTB U GuoTexHonorus», YHuBepcuteT mmeHn Llakapuma ropoga Cemen,
Pecnybnuka KasaxcraH.

ABTOpnap Typanbi manimeTTep

XamHarynb XaceHoBHa KakmmoBa — «Taram ©HOIPICiHIH TEXHOMOIMACbl XaHe
GuoTexHonorns» KadegpacbiHblH KaybiMaacTbipbinfaH nNpodeccopbl, TEXHUKA fbiNbiIMAAPbIHbIH
kaHgngatbl, Cemen kanacbiHblH, LLekepim aTbiHOarbl YHMBepcuTeTi, KasakctaH Pecnybnuvkachl; e-
mail: zhaynagul.kakimova@mail.ru. ORCID: 0000-0002-3501-3042.

Knapa Cayblkkbi3bl XapblkbacoBa — TexHMKa  fbifbiIMOApPbIHbIH  OOKTOpPbI,
kayblMgacTbipbifiFaH npodeccop, OnuxaH bekerxaH artbiHoarbl YHuBepcuteT, KasakctaH
Pecny6nukacsl; e-mail: klara_zharykbasova@mail.ru. ORCID: 0000-0002-2027-3183.

Nynbmmupa OpasbekoBHa MupaweBa — «TafFaM 6HZOIPICIHIH TEXHOMOMMSACHI XXaHe
onoTexHonornay kadegpacbiHbIH afa OKbITYLbIChI, TEXHUKA FblNIbIMAAPbIHbLIH, KaHauaaTtel, Cemen
kanacbiHblH ~ Lllakepim  aTbiHOarbl  YHuBepcuTeTi, KasakctaH  Pecnybnukacbl;  e-mail:
mirasha@mail.ru. ORCID: 0000-0003-4286-4563.

Epnan Caybikynbl XXapblkbacoB — TexHWKa fbibiIMOapPbIHbIH KaHOMAaThl, «Tamak
OHAIPICIHIH TexXHoMnorndacbl XoHe OuoTexHomnorus» kKadpegpachbiHblH afa OKbITyLbiCbl,Cemen
kanacblHblH, Llekepim aTbiHaarbl yHuBepcuteTi, KasakctaH Pecnybnukacel; E-mail:  erlan-
0975@mail.ru. ORCID: 0000-0001-9707-0539.

FNynobHapa EceHxaHoBHa Tynbkeb6aeBa — «TafaM 6©HAIPICIHIH TEXHOMOMMSCHl XaHe
ovoTtexHonoruay»  KadpegpacbiHblH  OKbITywbICbl, Cemen kanacbiHblH Llokepim  aTbiHOafbI
YHuuepcuteTi, Kaszakctan Pecnybnukacsi.

Material received on 02.04.2021 e.

MPHTW: 50.41.17
A. Nessipbay, A. ZolotoV'
Shakarim University Semey,
071412, Republic of Kazakhstan, Semey, 20 A Glinka Street
*e-mail: azol64@mail.ru

COMPACT VIDEO SURVEILLANCE AND SECURITY SYSTEM BASED ON A SINGLE-BOARD
MULTI-PURPOSE COMPUTER

Abstract: Ensuring the security of facilities today is a priority for many companies and
manufacturing enterprises. Security video surveillance systems carry out constant monitoring of
any residential, office space, as well as industrial facilities and the territories adjacent to them.
Despite the wide variety of security systems and complexes currently on the market, a very small
part may well be relevant for use in apartments and small offices for a number of reasons,
including financial ones. The solution that is proposed in this article, in fact, provides for the
possibility of using those hardware components that were originally involved in solving a different
range of tasks. So, for example, the functions of the security system could be taken over by a
multimedia server, which is used at home for storing and distributing videos, musical compositions
and photographs.

Key words: single-board computer, security system, video surveillance, video sequence,
browser.

Hardware configuration. The single-board computer of the “Raspberry” family, or rather
one of its latest modifications “2B”, was not chosen by chance as the central link of the system. It is
relatively easy to operate, has 4 "Cortex A7" cores with a frequency of 900 MHz, which is quite
enough for the problem being solved, 1 GB of RAM and, not least, 4 USB ports. In addition, it is
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supported by well-known developers of Linux distributions of operating systems (OS), and the cost
of the model used varies, according to the author, in the range of 35-45 US dollars, including a
power supply and a memory card. Add up to 4 webcams to the above (one for each USB port) and
get the final cost of the entire system.

Below, in Table 1, the configuration and main technical characteristics of the Raspberry Pl
2B single-board computer are shown, and Figure 1 shows the composition and interaction diagram
of the main hardware and software of the video surveillance system.

Table 1 — Main technical characteristics of “Raspberry Pl 2B”

No. Designation Meaning
1 Hardware platform ARM 11 (ARM v7)
2 Name and frequency of the Cortex7 (4 cores), 900 MHz
processor
3 RAM 1024 MB
4 Storage device microSD, up to 32 GB
5 Communication options USB, Ethernet, HDMI, GPIO, 12C, Wi-Fi, etc.
6 Operating system Raspbian, Pidora, RISC OS, OSMC, FreeBSD,
Archlinux ARM, etc.
7 Power supply microUSB, 5V, 700mA to 2000mA
8 Weight 45¢g
9 Size 85.6x53.98x17mm
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Figure 1 — Structural diagram of a video surveillance system

Software. The current section of this article is given the leading role. It reflects information
about all the tools used in the organization of the subject of development. Their composition, from
the number of software (SW) and additional services, provides for the presence of several
components. Among them, some basic components can be distinguished, such as the “Raspbian”
0OS, the “motion” video server [1, 3], the SMS.RU web service [4] and the “mono-runtime”
execution environment of the “mono” project [2], or we can single out a set of applied tasks
implemented in the form of scripts and programs. For all application programs mentioned in the
article, author's names are provided, which can be easily changed to any other.

The first thing | would pay attention to from application software is the “SMS.exe” program
(short for “Send Mail and Sms”). It plays the role of a post-processor for the result of the activity of
the “motion” video server and contains the necessary code for interacting with the “SMS.RU” web
service - for sending short messages to a selected cell number, as well as a code for interacting
with a mail server — for sending a video sequence to an email address .

A huge positive feature of the “motion” server is that it “can” call script programs in the “perl”
language when certain events occur. The script “exec_1.pl", used in the video surveillance system
and written in the marked language, is called when motion is detected, regardless of which camera
it was on. The script contains a command to launch the “SMS.exe” program and parameters for
sending a short message: “system (“mono SMS.exe 1 <subscriber number> <Internet browser>")".
Here and below, the values of parameters enclosed in brackets <> are dummy and must be
explicitly specified.

The scripts “exec_2.pl”", “exec_3.pl”, “exec_4.pl”, “exec_5.pl” are used to launch the same
“SMS.exe” program, but at the same time they use that “part of the code” that responds for sending
a video sequence to an email address. Each script is "assigned" to its own camera (4 cameras - 4
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scripts), and is called after a set time (the parameter is configurable) after the start of the recorded
movement. The general representation of the commands of the marked scripts has the same form
and can differ only in the values of the parameters that require substitution:

system (“mono SMS.exe 2 <camera number> <email address> <file type [avi|jpg]>’);
system (“/upload <Internet browser> <camera number>").

As can be seen from the text of the script, in addition to the command regulating the
sending of a video sequence (a video in the “avi” format, or a set of “jpg” images that make up the
marked video sequence) to e-mail, there is also one more command. This command is obviously
responsible for running the “upload” script, developed using the language tools of the “bash”
command interpreter [5], and passing parameters to it with the name of the Internet browser and
camera number:

pid=%(ps -e | grep $1)

if [[ -n $pid ]] then

kill -9 $pid &

case $2 in

1. /home/pi/motion/script/clear_cam <number of jpg files> <number of avi files> <camera
number>; exit0;

2. /home/pi/motion/script/clear_cam <number of jpg files> <number of avi files> <camera
number>; exitO;

3. /home/pi/motion/script/clear_cam <number of jpg files> <number of avi files> <camera
number>; exitO;

4. /home/pi/motion/script/clear_cam <number of jpg files> <number of avi files> <camera
number>; exit0;

*) exito;

esac

fi

Information about the browser is necessary in order not to “produce” copies of it and unload
it from memory in a timely manner, since there can be plenty of events related to the registration of
movements, and all of them use the Internet Explorer to send messages through the “SMS.RU”
web service ". You can read in more detail about how the shipment is organized in [3], after
registering on the service website.

The camera number used in the “upload” script is passed to the next “clear_cam” bash
script to clean up the associated directory from obsolete data. Undoubtedly, this only means that
the video information itself is quite capacious material in terms of volume and it will not be possible
to replenish it indefinitely. The “clear_cam” script removes files of two provided formats (“avi” and
“‘ijpg”) from the camera catalogs, taking into account some threshold values that it receives along
with the camera number from the <number of jpg-files> and <number of avi-files> parameters. For
better clarity, the structure of the directories of the surveillance system is shown in Figure 2 below.
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sent_jpg npuKk1azsoe [10
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sent_avi
sent_jpg

sent_avi
cam3
sent jpe "~ Conacoxpammores |
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cam2

sent_avi obbeKTa HaGTIOTeHIA
cam4

Figure 2 — Directory structure of the video surveillance system
In addition to the aforementioned security functions, the system also provides the ability to

view images from video cameras in real time. Why you need to use a smartphone based on
Android or IOS OS and install on it one of the numerous and free programs that realize the goal. In
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this article, in Figure 1, one of these applications under the control of the “Android” OS was
mentioned, which is called “TINYCAM”.

Conclusion. Summing up the above material, | would like to note that, nevertheless, the
full functioning of the presented development requires, if possible, a permanent connection to the
global information network "Internet”, as well as a dedicated network address, as a determining
factor in the accessibility of the object of observation from anywhere in the world. ball.
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BIP TOPTA Kot MAKCATTbl KOMMbIOTEP HET3IHAET bIKLLIAM BEMHEBAKbIJAY XXOHE
KAYINCI3AIK XXYWECI

AHOamna:. HbicaHOapObIH Kayinci3dieiH Kammamacbi3 emy 6yeiHai KyHi KernmezaeH
KomMraHusiiiap MeH eHOipicmik kacirnopbiHOap ywiH 6acbimMObiK 60sbin mabbinadsl. Kayincisdik
beliHebaKbinay xyternepi ke3 kKefieeH myprbiH yudi, keHce bernmenepiH, coHOal-aK eHJdipicmik
obbekminepdi xoHe onapra XakblH aymakmapdbl mypakmel bakbinayldbl Xy3eze acbipadsbl.
Kasipei yakbimma HapblKmarbl Kayinciddik xyuesnepi MeH KeweHOepiHiH anyaH mypniniciHe
KapamacmaH, eme a3 bersiei bipkamap cebernmepze, COHbIH iWiHOe KapXbiiblK cebernmepee
balinaHbicmel nemepriep MeH warbiH KeHcenepde naldanaHyra xapamobl 60s1ybl MyMKiH. OcCbl
MaKanada yCbIHbIIFaH WeWwiM, WbIH MoHIHOe, apmypsii maricbipmanap ayKbIMbIH wWewyee
KambicKaH annapammbiK KypamdOacmapOdsl naudanaHy MyMkiHOI2iH kKapacmbipadbl. Meicarnbl,
Kayincisdik yuteciHiH yHKkyusnapbiH yude b6eliHenepdi, My3biKarbiK WhbiFapmanapdbl XoHe
omocypemmepdi cakmay xeHe mapamy YwiH naltdanaHblinambsiH MyfbmUMeOUsTbIK cepeep
Kabbindaybl MyMKiH.

TyliH ce30ep: 6ip makmarnbl KoMmnbomep, Kayincizdik xyteci, belHebakbinay, beliHe
mi3beai, 6pay3sep.
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3AMKHYTAA CUCTEMA BUAEOHABJTIOOEHUA N OXPAHbI HA OCHOBE
OAHOMNMATHOIMO MHOIMMO®YHKUMOHAJIbHOIO KOMINbLIOTEPA

AHHOMauyus: 3awuweHHocmb 06bekmoe 8 amom OeHb Sensemcs npuopumemHou
3a0ayvel 0nsi MHO2UX OpeaaHu3ayul u rnpou3sodcmeeHHbIx npednpusmudl. CucmeMbl OXpaHHO20
8U0e0oHab1rdeHUsT 8bIMNOHAIOM HENPepbI8HbIU MOHUMOPUHE KaKuX y200HO XXUJbIX, OQUCHbIX
rnomeuwieHul, 8 00bagoK rNPOMbILINIEHHbIX 06BEKMO8 U OKPECMHbLIX meppumopul. Hee3upas Ha
02poMHoe oburue oxpaHHbIX CUCMEeM U KOMI/IeKCo8, npedcmassieHHbIX 8 Hacmosuwee epemMsi Ha
pbIHKe, O4YeHb Hebornbwasi ux Yacme 6rofIHe Moxem bbimb akmyaribHa Ofisi UCrofb308aHuUsi 8
Keapmupax u Hebonbwux oghucax ro psdy rnpuyuH, ocobeHHo ¢huHaHcoesnbix. pednazaemoe 8
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OaHHOU cmambe peweHue, no cymu, obecrieyueaem B03MOXHOCMb UCMO/Ib308aHUS Mmex
annapammHbIX 371eMEHMO8, KOMopble U3Ha4yaslbHO UCMO0Mb308anuchb 0718 6bINo/IHEHUS Opy2020
Kpyea npobnem. Hanpumep, mynbmumedulHbili cepeep Moxem 835imb Ha cebs yHKyuu
OxpaHHoU cucmeMbl, Komopasi rnpumeHsemcss doma Ons coxpaHeHuss U pasdadyu eudeo,
My3biKaribHbIX KOMIo3uyul u ghomozpagpudi.

Knroyeebie csiosa: OOHOMMIamHbIl ~ KOMIbOMep, cucmema 6e3onacHocmu,
sudeoHabsrodeHue, sudeopsio, bpaysep.
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FORMATION OF CAPSULES WITH DIFFERENT TYPES OF POLYMERS

Abstract: The article is devoted to encapsulation and the choice of polymer for the material
of capsules. Microencapsulation is the process of protecting encapsulated substances. A wall is
formed around the encapsulated substance, the properties of its composition are set in order to
protect the encapsulated material. In the encapsulation process, there are many technologies,
these are co-extrusion, spray drying to obtain capsules, spraying, inclusion in a matrix, gel
encapsulation, fluidized bed encapsulation, the capsules are obtained using the drip method. To
substantiate the selected encapsulating material, carried out according to the purpose of mobility,
capsule formed pectin in concentrations of 1%, 2%, 3%, alginate in concentrations of 1%, 2%,
3%.The main task of the experiment at this stage was to obtain capsules of the maximum spherical
shape, since the correct shape of the capsules leads to a more effective result. Figure 1, 2 shows
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