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NOBULWEHHA MPOAYKTUBHOCTI OBPOBKW OAHUX 3A
JOMOMOIro NEPUDEPIMHUX OBYUCNEHb HA
[MPUACTPOAX IOS

BukoHana:

ctyoeHTka bll1-4
“KoMm'toTepHi HayKkn”
KyunHa €.B.

HaykoBuM KepPIBHUK:
cTapLunn BUKnagad

®paHkis O.0.
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MeTa

OOCnIiANTN ePEKTUBHICTD BUKOPUCTAHHA nepundepinHux ob4yncneHb ans
3agadyi obpobKM pOaHMX Ta 3anponoHyBaTW CTpaTerito, 3rigHo $KOol
NOTPIOHO nepecunaTtn ob4YNCIEHHSA Ha nepudepito

Pe3ynbTaT

po3pobrnieHa cTpaTeria nepecunaHHa ob4yncneHb Ha MNepUdPEPINHNN
NPUCTPIN. VYcnmimHe CcHOpamnioBaHHSA CcTpaTerii ONPOAEMOHCTPOBAHO ¥

CTBOPEHOMY MOOUIBHOMY JOJATKy IJid CKaHyYBaHHSI ESan
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MOTUBALIA BUKOPUNCTAHHA
NEPU® EPIMHUX OBUYNCNEHb

[MepudepinHi obymcneHHa - poanoaineHa obymcnwBanbHa napagurma, ¢dkKa
NnepeHOCUTbL OOPOOKY AaHNX ODNMXKYe 00 AXepena gaHUx,Ha ‘Kpan” Mepexi

1 2 3 4
HMU3bKa 3aTPUMKa HU3bKi BUMOTU A0 NokpawmTy KOH®igeHUiiHIcTb Ta
NPONYCKHOI 34aTHOCTI eHeproedeKTUBHICTb 6e3neKa
Mmepexi MOb6iNnbHUX NpUCTPOIB
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[MTOCTAHOBKA 3A0AMUI

[TuTaHHSA 3acTocyBaHHS nepudepinHmnx obymcneHb Oyae poO3rnsHyTO
Ha npuknagi sagadvi ckaHyBaHHA peanbHoro 3D o06’ekTa 3 MeToIO

CTBOPECHHS MOTO BIpTyaJlbHOTO NPEACTABICHHS.

o0 MPpHKIAAy MOXHa BUKOpHCTAaTH OOMOBHEHY pearibHICTb
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BU3HAUYEHHSA
bounding box
ana o6’ exkrty
NMOYAaTOK
CKaHYBaHHA

L} O BKJTIOHAE SAAAYHA

36upaloTbca cupi
TOUYKMU

Ha KOXXHOMY Kaapi:
* CUPI TOUYKN —
oHoBNeHHA bX
° NigpPaxyHOK NOKPUTTA
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PECYPCOEMHI OBYNCITEHHA

0ObpaxyHOK NOKPUTTS

HE MOKPWUTI

MOKp UTI

o64YncrneHHAa HOBUX @ Dlstance q

koopauHat bounding box \ / o
: @D

Ha OCHOBI CMPUX TOYOK
©
O
\_

S Filtered point




CLIENT-EDGE
ARCHITECTURE

—Multipeer Connectivity

IPhone MacBook
Client Edge Cloud Central Cloud
Offloading Request
-
Handover to Central Cloud
- et
Handover to client
—
]

7116




CUCTEMA NPUNHATTHA
PILULEHHA

/ \

napcep - obpaHHA KaCTOMHUU MeXaHi3m

obuncneHb NPUIAHATTA pilleHHA

v

CUCTEMHUUN MOHITOPUHT
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CUCTEMHUUN MOHITOPUHT
peakTUBHUMU Niaxin

SystemMonitor

( CPU usage )

—CPU (RAM usage>

—SRAM \(Battery Ievel)/ —P BeH 222
—pIBCHb 3apAAY l l l

OaTepel ‘ TaskManager

( .CombineLatest]
[ calculate j
5 Strategy )
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ESAN

— 3dCTOCYHOK OJ1A

CKaHYBaHHSA 300paxXeHb coe —

| am your edge device, you can start browsing for mobiles!

10/16



Yac BMKOHaHHA (cek)

EmnipuyHe pocnipXeHHA Noporis

CPU -40%, RAM -70%,0arTapesa — 20 %.

Yac BuKoOHaHHA 3anexHo Big kombiHauii noporis CPU, RAM, Battery

1759

Moporosi 3Ha4eHHs (CPU + RAM + Battery)
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Jlor 3 NPpUKNaA0OM BUBAHTAXKEHHA

Ready for bounding box placement (waiting for tap)
Advertising started on iPhone

Advertising started after ARSession is ready!
Request to connect from MyMacBook

Connecting to MyMacBook...

Connected to MyMacBook

CPU: 6.149185985053234, RAM: 69.99204789701452, Battery: 0.8999999761581421
Strategy changed to: local

Cannot complete scan before reaching 100%.
Bounding box in set in ConnectivityManager
Bounding box is created

Scan state changed to: scanning

Ready to scan

Scan started

CPU: 95.0, RAM: 69.99204789701452, Battery: 0.8999999761581421
Strategy changed to: offloadToMac
We simulated high load

TaskManager.shared.strategy
.observe(on: MainScheduler.instance)

.subscribe(onNext: { [weak self] strategy 1n
self?.currentStrategy = strategy

})
.disposed(by: disposeBag)
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E® EKTUBHICTb MEPU® EPIMHUX
OBYUNCIIEHDb

MopiBHSAHHS Yacy poboTU 3aCTOCYHKY
Y JIOKa/IbHOMY PEeXWUMi Ta 3 BUBAHTAXXKEeHHAM

200 - 190 cek

LS

(-
Ul
o

=
N
w

4YaC BUKOHaAHHA 3MEeHLWLEeHO Ha

78.46%

100 A

~l
U
]

Yac BUKOHaHHA (CeKyHau)

w
o
]

28 cek

N
wun

o
1

JIoKanbHWI pexxum 3 ochbpnoyguHroMm Ha nepucepito
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local offload

R N & loca . Bl Liza’s iPhone (18.49) }  ESanApp B Run 3 of 3 | DO:00:43
® || [l Liza's iPhone (18.3.2) } =~ ESanApp Run 2 of 2 | s ANY) LTS CONTAIR : NS TRUMENT CON o [Taget] Threads CPUs  [mstruments
ATTRIBUTE CONTAINS v target INSTRUMENMT CONTAINS~ * @  Target Threads CPUs  Instrur .
| G005, 000 0dc30.000 DO:g)
02:00.000 02:30.000 e ’___"'"""_'_H"" g
| ratrumnanl
[~ ] Time Profiler
CPU Us
A Q Paints of Intersst
(nstrument Fans
Profile ¢
Weight Self Weight Symbol Name Profie
2.70 min 100.0% 0s v ESanApp (9528) Weight ~  Jell Weight Symbol Name
18.45s 11.3% 0s @ , » _dispatch_workloop_worker_thread Ox3cc432 28.96 5 100.0% 05  ESanApp {18064)
16.63s 10.2% 0Os @n » _dispatch_workloop_worker_thread Ox3cc437 5-,34 £ 13-2-,.1, Os o » _gHepatch_workloog worker_thread OxedQcSER
15.37s 9.4% 0Os @ | > _dispatch_workloop_worker_thread 0x3cc435 3'59 s 12.4% ix 0‘ 3 _di:pa!:h_wnrkluun:wm'kcr_lhmd GxABcET0
16.26s5 9.4% 0s ) > _dispatch_workloop_worker_thread Ox3cc42f 3'40 z ”'?“ 0s @ | > _WEpit:h-wurtlow wuﬂ:ﬂr-thrnd beitcEin
14.70s 9.0% Os @ » _dispatch_workloop_worker_thread Ox3ccd3a 3'3:3 g 11.4% 0a > —dismtch:wwklmp"wmter—lhrud OdDeSEE
14.39s B.8% Os @ > _dispatch_workloop_worker_thread 0x3cc433 3'31 2 ”—4“ o 3 }_disp:t:h wurkln-u-p_wnr'mr—tnmad OxA0cEEd
12,665 7.7% 0s () > _dispatch_workloop_worker_thread Ox3cc430 2935 10.3% 08 5 —dlamtch—wwklow—wwmr—thm&d 0xd0e56h
;-gi: :-g: g: g ;—;‘}'ti':::;h—s‘:‘::tk';:;;:::;e'—‘hr“d Ox3ccaf 271s 9.3% 0s 3 » _dispateh_workioog. worker_thread Oxd0c56S
: - - o 2,258 7.7% Ds ¥ _digpatch_workloog workar_thread JedQcSE7
7.16s 4.4% Os @ » =[ARRunLoop _startThread] Ox3cc460 1448 4.0% 0% n 3 -[ARRunLaoD _startTheead] OxdDe590
6.74s 4.1% Os @ u> _dispatch_kevent_worker_thread Ox3cc434 1375 4.7 0s 3 > _ptheaad :t:n- Oxd0csaEr
6.03s 3.?:& Os @ >_dispatch_workloop_worker_thread Ox3ccOdd 39000 ms  1.3% 0s % Main Thresd OwdleS57
4.24 s 2.6:5 Os @ bl __d!spatch_workloop_worker_lhread 0x3cc8eb TIE00 ms  O.7% Ox % &CMRenderThread _start  Ox40cE87
2.84s 1.?:& Os @ | >_d!spatch_workloop_wnrker_!hread Ox3cchbc EZ00mMs O0.2% 03 n 3 elinnamed Threads Dx40c56C
zgg s :.Z;’; gs % > ;‘dlsp:::h_vdvoroklgop;;reorker_thread Ox3cch5f IR 00 ms  0.1% 0% 3 3 _ptheead_start Ox40c5ed
.33s . s » Main Threa x3cc
300ms 0.0% 0s » «[NSRunLeop rundintiiDate:] Oxd0c56e
207s 1.2% Os @ » _dispatch_workloop_worker_thread Ox3cccf8
1.891s 1.1% Os @ | L _dispatch_workloop_worker_thread 0x3ccc93
1.18s 0.7% Os m | > -[NSRunLoop runMode:befereDate:] Ox3cc467
1.18s 0.7% Os (El » _dispatch_workloop_worker_thread Ox3ccd436
598.00 ms 0.3% Os ﬂ |k _dispatch_workloop_worker_thread Ox3cc431
427.00ms  0.2% Os @ » _dispatch_workloop_worker_thread Ox3ccbhbe
143.00 ms 0.0% 0s @ |k _pthread_start Ox3ccd497
132.00ms 0.0% 0s () > _pthread_start Ox3cc498
24.00ms 0.0% 0s () > _dispatch_workloop_worker_thread Ox3ccb5d
16.00 ms 0.0% 0Os @ M> _pthread_start 0x3cc4al
500ms 0.0% Os @ & -[UIEventFetcher threadMain] Ox3cc439
1.00 ms 0.0% Os ﬂ » _legacyStreamRunLoop_workThread Ox3cc49d
1.00ms 0.0% 0Os @l » _pthread_start 0x3cc49a
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BUCHOBKI

— CTBOPEHO CTpaTETil0 aBTOMATHYHOTO

NEPEMUKAHHS

—CTBOPEHO 3aCTOCYHOK A1 CKaAaHYBAaHHS
TPUBUMIPHOTO 00’€KTa, IKMH pealll30BYeE

3a4a4y OOpOOKHM JaHUX

—]IpoBe1eHO TECTYBAHHSA U NOKA3aHO:
BUBaAHTaX eHHA AaHUX Ha nepudepito
0O03BOJIS€ 3MEHLLUTU Yac BUKOHAHHS

3apgadi (HanoHan 78%)
15/16

Scan (80%)

> %)

j limited: initializing




[1aKylo 3a ysary!
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