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BeeneHue B VIHTepHeT BeLlei

B /IHTepHeT Belweli - KOHUENUMsA BbIYNCANTENBHON CeTU, COCTosWEl U3
NpeAMEeTOB, BKAOYAIOWMX B CEDS BCTPOEHHbIE TEXHOOMMMN MO
B3aUMOAEICTBIIO Mexay Coboli 1 C BHELHEN cpenoi

B VMHbIl IOM - UHTENNEKTyaNbHAsA CUCTEMA YNPaABAEHNS AOMOM,
KoTopas obecrne4mBaeT aBTOMaTU4YeCKyo paboT Bcex cuctem

Xun3HeobecneyeHuns
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Bugeonabntogerve n BngeoaHannTmka

m BupgeonabntogeHmne - npouecc BU3yasnbHOrO KOHTPOAS 3a
HabNOLAEMBIMI WU OXPAHSIEMBIMU TEPPUTOPUSAMU 1 0bbEKTaMK C
NMPUMEHEHNEM TEXHNYECKNX peLleHni

m BupgeoaHanuTuka - TeXHOMOMMs, NCNOMb3YHOWAs METOAbI
KOMMBbIOTEPHOrO 3peHNs A1l aBTOMAaTU3UPOBAHHOIO NOJYHEHUS
Pa3fiNYHbIX GAHHBIX HA OCHOBAHWUW aHAfN3a NOCAEA0BaATENLHOCTY
n300paXkeHUii, MOCTYNAOWMX C BUAEOKAMEP B PEXMME pPeasibHOro
BpPeMEHN

BaxxeHos Hukunra



[Mpobnema

auaémemed
graphics

Puc.: Bugpbl Bugeokamep

m TpeboBaHne MOLHBIX BbIYNCINTENLHBIX YCTPORCTB
m OTcyTCTBUE TEXHOMOMMN, NO3BONAIOLLENA 3(OEKTUBHO NCMONBL30BATH
MasIOMOLLHbIE YCTPONCTBA
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Lenb paboTsi

CoszpaHune MoBUIBHOW TEXHOMOMMN UHTENNEKTYANN3aLUNN BUAEOKAMEPI C
NpUMeHeHNEM METOAOB UHTENIEKTYasIbHbIX NPOCTPAHCTB.

m [lpoBectn aHanu3 ycTpoiicTe u nnatdopm paspaboTku B cpene
WHTENIEKTYasIbHbIX MPOCTPAHCTB

m llccnepoBath 1 onncaTb MMEIOLLMECS CEPBUCHO-OPUEHTUPOBAHHbIE
KOHLeNuuUu, KoHdurypaumm ycTpoincTe cpeabl loT

m Beinonxuts NMPOEKTUPOBaHNE CLUEHAPUEB KJIMEHT-MOBUIILHOA
BNOECOAHAINTUKN N NMPEACTABUTb UX B BNAE MO,D,EﬂeVI

m PeannzosaTb npoToTun Ans HactoabHoi u mobunshoi OC,
OCHOBaHHbIVi Ha COYMETaHWUW aNrOPUTMOB BUAEOAHANNTUKN
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An rOpUTMbl BUAEOAHANTUTUNKN

chHKLI'I/IOHaJ'IbeIe BO3MO>XXHOCTW:

O6Hapy»xeHue
CnexxeHune
PacnosHasaHue

MNporHosnposaHue
3apa4m BUAEOAHANNTUKNL

WNckyccTBeHHbIli IHTennekT ansi BUAEOAHAANTUKM

ObbeanHeHne BUAEOAHANNTUKN C CUCTEMAMU ONPELEEHMS
MECTOMOJIOXKEHUSI U nAEeHTNnKaLmm

AHanu3 MUKpo31eMeHTOB (MOHUTOPHUT MOBEAEHNS)
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KoH uenuna NMHTENNEKTYAIbHbIX NPOCTPaHCTB

m [lporpammuas uHdppacTpykTypa:

> CEMaHTUYECKMNA NHPOPMaLNOHHBIA
6pokep (SIB)
» npoueccop 3HaHuii (KP)

m BosmoxHocTb pa3spaboTku
CEpPBUCHO-OPUEHTUPOBAHHBIX CUCTEM

Beenenue nocpegHuka SIB noseonut:

m Co3paBaTh ynpouieHHbIe Onepaunn B3auMOAEHCTBIS MeXay
KJIMEHTAMU-YCTpOCTBaMM

m ObecneunTb HETpUBMANLHYO 0OpaboTKy Moaenei AaHHbIX

m ObnerunTe paboTy ycTpoiicTB, 0bpabaThiBatOLWMX CEMaHTUYECKYHO
4aCTb AaHHbIX
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Ob30p HaCTOMIbHBIX NIATROPM

Windows 7 Windows 10 | Windows 8.1 | MAC 05 Linux
Market % 42.39% 34.25% 5.56% 4.46% 1.31%
Release year 2009 2015 2013 2001 1991
Accessibility Very high High High Low Medium
Access to Medium Medium Medium Low High
low-level
functions
Complexity of | Medium Medium Medium Medium Easy
programming
Processing High Low Medium Low High
speed +
complexity
Support for High High High Low Medium
various
libraries
Prevalence Medium Very high High Medium Low
17.04.2019 8 / 20




Ob30p MObUABLHBIX MAaTHOPM

Android Android i0s Windows Phone | Sailfish OS
(4.0-6.0) (7.04)
Market % 51.54% 34.36% 14% 0.1% 0.1%
Release year 2011 2016 2007 2012 2013
Accessibility Very high High High Low High
Access to low-level High High Low Medium High
functions
Complexity of Medium Medium Low Medium Low
programming
Processing speed + Medium High High Low Very High
complexity
Support for various High High Medium Low High
libraries
Prevalence High Very high High Very low Very high
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CepBI/ICbI BNOEOKaMeEP

(a) MeguuuHckue cuctemsl
34,paBOOXpaHeHNs

(a) TexHnueckoe 3peHune (b) MpombIlwneHHbIi MOHUTOPUHT
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CepBucHblii cnydaii 1: gomatuHss besonacHoCTb

I'IpmmeHeHme BnaeoKamMmepbl ONA CNEXEHNA 3a AOMOM C LENIbIO yOaN€HHOro
MOHUTOPWUHIa U NpenynpexaeHns I'IOTeHLI,I/IaJ'IbHOﬁ Yrpos3bl. CepBVIC
BKJItO4aeT B cebst BO3SMOXHOCTb pacno3HaBaHUA N 3aNOMWHAHWA nnu.

m [laTpynuposatue
m [lepegaya notoka
m OxunpaHue
[

Tpesora

Vcnonb3oBaHHbIE TEXHONOTUN:

m PacnosHaBatue sy (ageitgey/face recognition)
m ObHapyxenue aemxeruns (frame comparsion)

m PyCharm, Python3

mglTS

m cv2
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Pa3a 1: 3anoMunHaHue

Takes a photos I
of face

New person @

Cameras

Send a photos

—,
Save a photos, _—
face detection info Meodule launch request a
> < > o
— —

Database siB Video server

Analysis and parsing Start Face
information Memorization

-"

SiB
Ontology

S
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Pa3za 2: pacnosHaBaHue

o’

I ]
Video camera
a |mage w .

Cameras Clients
Face

Infermation about .feCOgl'lll}Dn

recognized clients information
-
Save processed -l
information Module launch request a
a
——
— —

ik o Video server
Analysis and parsing
information Start Face
Recognition in RT

.
siB
Ontology
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CepBuCHbIA cnyyaii 2: npucyTCTBIE NOLEA B NMOMELLEHNN

[MpumeHeHne BuaeOKaMepbl A5 ONpeAenieHNst HaXOXXAEeHUs Ntoael B
nomeenun (B kabunerte, B kBapTupe, B 3gaHun). B cnyyae ycnewroro
pacrnosHaBaHNs YesoBeK MOSIBASIETCA B CUCTEME CEpPBUCA.

Ncnonb3oBaHHble TEXHOMOMMNN:

PacnosHasanue nny (ageitgey/face recognition)
PyCamera

vlc, threading

PyCharm, Python3

gTTS

cv2

socket (client-server)

C+# interface
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ApxuTekTypa cepBuca

&

Raspberry

[ ] [ ]
: Videoserver -
g <———> o <>
Face templates ‘@ ’ .

\\ i Router Camera

L

Service for people
presence in a room

Agents
(Members)
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Moaynb cepsuca v npumep nHTepdeiica

Raspberry = .
Connecting to service by smartphone after face recognition ﬂ
si8 E
Service for people .
presence in a room Agent N
@ James Smith 17:53
@ John Johnson 17:51
° PS Mary Williams 17:42
@ Michael Brown 16:19
Client 1 Client 2 Client 3
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CepBucHblii cnyyaii 3: knaccudukauust getanein Ha
KOHBENEPHOW SINHNN

MNpumeHeHne Bnaeokamepbl ANns KnaccuguKaumum i COpTUPOBKU feTanei
Ha KOHBENEepHON NNHUM

VicnonbzoBaHHble TexHOMOMMUN:
NI Vision Builder 2015
Geometric matching

[
[
m Pattern recognition
[

Detect objects
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ApxuTekTypa npouecca

Robot
Scara picks
the current
panel

Pick up components
at the magazines

TRUE

17.04.2019

Table moves down
and sideways

Process

First MV camera takes 2 pictures
of the panellocation/orientation
during movement

}_

Groove >
=0.1mm

Scara places the
panel on table
with location

information from
previous step

Second MV camera
verifies the
groove, after
the scara turns

Scara repositions
the panel

Ba>kenos Hukuta
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[lpumep pacnosHaBaHus

Pa pio vh0  ouswas o |
Sha&:h_-%'

Side: 1
x: 57

—

BaxxeHos Hukunra



3akato4yeHne

m VIsyyeHa paboTta MobunbHbIX yCTpolicTB U ycTpoiicTe MHTepHeTa
BeLen

m OnucaHbl CEpBUCHO-OPNEHTUPOBAHHBLIE KOHLENUMM N KOHUTYpaumm
YCTPONCTB WHTENIEKTYaJIbHbIX MPOCTPAHCTB

m [locTpoeHbl apxUTeKTypbl pa3pabaTbiBaeMbIX CEPBUCOB

m PeannsoBaHsbl CEPBUCHI BUAEOKAMEP HA HECKOJIbKNX nnachopmax

Cnacunbo 3a BHuMaHne!
github.com/nikitawow1337
bazhenov@cs.karelia.ru
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