Jlanee ObLIO BBIBICHO KaK MUHHUMYM JIBa YCIIOBHSI, IIPH KOTOPBIX 0cOOb ObLIa HE CIOCOOHA
MEepEelTH Ha Cleayloniee MOoKoJieHue. bbul co3maH aOCTpaKTHBIN KJIacC C €IUHCTBEHHBIM YHCTO
BUpTyanbHbIM MeTogoM function(). B mocnenyrommx HacieqyembIX Kiaccax 3Ta (yHKIUS
nepeonpenensiach ¥ MpOU3BOANIIA MPOLIEHTHBIN pacyeT: Ha CKOJIBbKO JaHHAas 0COOb MOAXOIUT AJIS
nepexo/a Ha cienyrolee nokonenue. [lepBoe ycrnoBue npoBepsiyio, BXOJUT JI C(HOPMUPOBAHHOE
KOJINYECTBO YAacOB B MPOMEXYTOK MHHMMyMa M MakCUMyMa TOJOBOW HArpy3Kd MpenojaBaTeis.
Bropoe yuuThIBamO, MOXXET JHM JAaHHBIA TPEMOAABATENb BECTH TUCIMIUIMHBI, KOTOPHIE €My
3aIlJIAaHUPOBAHBI B paMKax JaHHOT'O TOKOJICHMS.

Mpbl mokazaiaM, YTO Ha HA4YaJbHOM JTale pEIIeHUs 3aJaud TeHETUYECKUH aIrOpUTM
MO3BOJISIET OBICTPO IPOM3BECTU «Pa3z0dpOC» AAHHBIX, @ KPUTEPUU MPEJOCTABIAIOT MH(POPMALIUIO O
KOPPEKTHOCTH, KOTOpasi IOMOXET COCTaBUTh cJenymomee IMokojaeHue. Llenpro Ommkanmmx
UCCIIC/IOBAaHUM SIBIISIETCSl BBIPAOOTKA JONOJHUTEIbHBIX KPUTEPUEB M OIpEJeJIEHUEe CIoco0O0B
CKpEeUIMBaHUs 0CO0EH, a TaKKe MPENOI0KEeHNE HATMYUS MyTalUi.

VK 519.711.3:629.5
IMPUMEHEHUE MATEMATUYECKOM MOJEJIA PID-PETYJISITOPA JIJISL
YIIPABJIEHUSA IBUKEHUEM CYJ1OMOAEJIN
Ulynvea K. B., Bympum A. U., [lemenxosey /[. B.
benopycckuii 2ocyoapcmeennblii yHusepcumem uHGopmMamuKky u paouo3ieKmpoHUuKU
e-mail: mrkonstantinsh@gmail.com, demenkovets@bsuir.by

Summary. This paper discusses the application of a PID controller for the implementation of auto-
matic control of boat model. The principle of operation of the controller and its main components
are described. The creation of a hardware-software module based on the mathematical model of PID
controller is described.

Cxema paGoThl peryjsiTopa U HUKJIA 00paTHOM CBSI3HU

Jyist Toro 4To0bBl Cy10MO/Ieh JOCTUTIIAa KOHEUYHOM TOYKU MapUIpyTa HEOOXOIMMO peaan3o-
BaTb aBTOMATHUYCCKOC YIIPABJICHUC U KOPPECKTHPOBAHUC IABWIKCHUA MOACINU CyAHA. I[J'ISI peIICHUA
9TOM 3a/la4yM CYIIECTBYET CIEIMATbHOE YCTPOMCTBO — PETyNsTOp. Perymstop Bo3aelicTByeT Ha BU-
KCHHUE MOJCIIN C IMMOMOUIBIO YHIPABJIAIONIUX CUTHAJIOB, KOTOPBIC BIUAKOT HAa CKOPOCTH ABWIKCHUS U
yroJl TOBOPOTA pyiisi (M3MeHst0Tes B nuamnazone ot —1 g0 1) [1]. UToOsl perynastop MOr paccuuTaTh
YIPAaBISIOLIME CUTHAJIBI, HA €0 BXOJ HEOOXOIUMO MOJaTh CIEAYIOLIUE JaHHbIE: PACCTOSHHUE /10
TOYKH MapuIpyTa (1eJ1b), OTKJIOHEHHUE OT Kypca B Tpagycax. J{Js mony4eHus BoIIIEyNOMSHYTHIX TaH-
HbIX ucnoabzyercss GPS-npuemnank un kommac. Cxema paboThl peryisitTopa pecTaBiieHa Ha puc. 1.

paccToAHUE N0 KOHEYHOH
TOYKM MapLpyTa CKOpPOCTE ABMAHEHWA

PID-perynaTop Cygomogents

GPS, xomnac

OTKNOHEHWE OT Kypca B yron noeopoTa pyna |

rpagycax

GPS-NpUemMHmK v\
Komnac /

Pucynok 1 — Cxema paboThl perymstopa

OaHuM U3 cocoOOB MOMYyYEHUS! TOYHBIX U KAUECTBEHHBIX YIPABIISIIOIIMX CUTHAJIOB BO3ZEH-
crus sBisgercss PID-perynsarop. Obmiast cxema 1ukia odpatHoit cBsa3u PID-perynstopa npeacras-
JIeHa Ha pUC. 2.
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Pucynok 2 — O6mas cxema uukia ooparnoit csizu PID-perymnstopa

Pacuer ynpapnstomux curnanoB PID-perynsaropa:
VYnpasusromuii curaan PID-perynaropa paccuutsiBaetcs mmo hopmyie [2]:

f de(t
ut)=P+1 +D:er(t)+KiIe(t)dt+ d%, 1)
0
riae P — mponopiimonaiibHas coctapisironiast; | — uaTerpanpHas coctasistomast; D — nuddepeniu-

anpHas cocTapisitomast; Kp — k03 GuImenT ycuieHus mpornopuuoHaIbHOM cocTaBiisttomeit; Ki — ko-
3¢ ULMEHT yCUIIeHUsI UHTErpaibHON cocTaBisome; Kq— koadgdunuent ycunenus auddepeHiu-
PYIOIIEH COCTaBIISIONICH; € — paccorjacoBaHue (OTKJIOHEHHE BEJIMUMHBI OT 3aIaHHON ).
CtpykTypHas cxema MporpaMMHO-aNnapaTHOTO MOIYJIS:
CTpyKTypHas cxema mporpaMMHO-aNapaTHOro KOMIUIEKca MpecTaBiieHa Ha puc. 3 [3].

f ° \
X3
e~
P P
2 2
4 e
& g
] g VeToumm
-
& = ICTOM
nWTakwA ' '
a a '
8 s
Ex E =
& &
5§ s g
s¢ S8
$ $
a a

Bluetooth

Komnac

@

Pucynok 3 — CtpykTypHas cxema IporpaMMHO-AIIIapaTHOTO MOAYJISI YIIPABIEHUS CYAOMOJENbIO

Bluetooth

B pesynbTare BbInosHEHHs] pabOTHl ObUIa CIPOSKTHPOBAaHA U pa3paboTaHa MaTeMaTHYECKas
MOJIeb ¥ IPOTrpaMMHO-aNmnapaTHeIA MOyJb Ha 0a3e JaHHOW MaTeMaTHYeCKOH MOJIEIH.
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Summary. This article is dedicated to analyze various facial expression recognition method based
on different type of image, which aim at extracting feature on the image. Considering the method to
optimize existing method.

Expression is a word that is mentioned a lot in our daily life. In interpersonal communication,
people can enhance their communication effect by controlling their facial expressions. Facial expres-
sions are an important way to spread human emotional information and coordinate interpersonal rela-
tionships. According to research, in human’s daily communication, the information transmitted through
language only accounts for 7 % of the total information, while the information transmitted through
facial expressions reaches 55 % of the total information. Expression is an indicator of emotion projected
by humans and other animals from their physical appearance, mostly referring to the state formed by
facial muscles and five senses, such as smiling, angry eyes, etc. It also includes the body language
expressed by the body as a whole. Some expressions can be interpreted accurately, even among mem-
bers of different species, with anger and extreme satisfaction being prime examples. However, some
expressions are difficult to interpret, even among familiar individuals, with disgust and fear being the
main examples. In general, the various organs of the face are an organic whole, expressing the same
emotion in a coordinated manner. Facial expressions are part of the human physical language, a physi-
ological as well as psychological response, and are usually used to convey emotions.

The face expression recognition system mainly consists of four parts: face image acquisition,
face detection, feature extraction, and feature classification. The face expression recognition system
has developed into an independent research direction due to the fact that the open source expression
database is now relatively abundant, the image acquisition is not too difficult, and the face detection
algorithm is relatively mature, so the research on face expression recognition is mainly reflected in
the last two steps of the system: feature extraction and feature classification.

Emotion feature extraction mainly uses mathematical methods and relies on computer tech-
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