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Neuromorphic Memory Device/ Neuromorphic Chip
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Abstract:

It's hard to use computers to simulate brain activity for Artificial
intelligence scientists, but if the hardware is more like a brain
hardware, it's easier to manage. This emerging field is called
neuromorphic processing. The human brain is now stronger than any
other computer, containing 80 billion neurons and over 100 trillion
synapses that connect the neurons and control the transmission of
signals. Computer chips are currently working in binary language
(zero and one) for signal transmissions. All information is encoded
with codes 0 and 1 or on / off signals. In 2013, one of the strongest
supercomputers in the world made a simulation of brain activity and
only achieved a small result. Kei Riken Computer employs 82,944
processors and a petabyte (1024 terabytes) of original memory, with
a power of 250,000 personal computers. This supercomputer took 40
minutes to simulate 1.73 billion neurons connected to 10.4 trillion
synapses a second. These numbers may seem big, but only equivalent
to one percent of the human brain. But if a chip uses synaptic
communication, computer signals can be very diverse and can make
synaptic learning. Synapses play the role of mediator in signal
transduction in the brain. Neurons also work according to the number
and type of ions that pass-through synapses. These two actions cause
the brain to recognize the patterns, recall the facts, and perform its
tasks. Copying and mimicking such a thing has so far been very
difficult, but researchers at the Massachusetts Institute of Technology
have designed artificial synthetic single-crystalline silicon
germanium chips that, like the ionic current between neurons, have
the electrical power between synapses are carefully controlled. The
chip, called the memristor, was able to detect handwritten samples
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with a 95% accuracy in a simulation. Previous designs used
neuromorphic or nerve-shaped chains from two layers of guiding that
were performed by a swirler amorphous mediator that operated like
synapse. When the switch was open, the ions passed through the
intermediate and created a conductor string to simulate the synaptic
weight or signal strength and weakness between the two neurons. In
this research, we first discuses about Nervous tissue, neurons, neural
synapses and signal transmission in neurons, then introduce the
memristors and the work done on these devices and consider the
properties of the Ti/Poly-TiO2/T1i, which is polycrystalline.

o aplgs iyl g 5lre W yguods B9 ol




VWA ITYE 5oals 5 5 (omidige sloojli (o9meily Jlivoms (o




VWA ITYE 5oals 5 5 (omidige sloojli (o9meily Jlivoms (o

30 s sl Sy cilo (S 0b (sla gy (o
il oL

The Study of Machine Learning Methods for Fault Detection in
Rolling Element Bearings

Soal vy yo 19l pb
S8 098 5 lde Gy ilosaly Sliwl o

TR

Cohl e jsliteds o (sai Ly Sy i3z Sl eile Cuallas Condg Sl
s Sl szl b BUL (ol sbay ol o glaa] B s oLl
Nacoe Lol Lice 5 05,05 o 51,8 solituls jgo o5 > slaolKiws ST )0 o
sebiedy Sl Lol a5 cusl BIs e a4 sl go Sl ez 0
1, Gas ol e asts ol @l 2l o] s bogs olulis 5 jasss
reiets gl i LS e S s e Lalps o olKius LT a8 wiS e JLis
B Lo (nl 53 098 oo oolitul drelgn o SLwllS 55UsS sl s, 5l s
bl g 22le Sl e (aris Caz Torble 65Tk slabsy s
@lolids Cuzr camid glagby, dlezjl o) Siles g oo jlasil o alss )| Julos
b Wl oo 2310 0t 5l o B398 sloosls 5 Sy il oo TSl gie
G50k 05 UsS Slagts) 0sd s (sS4 e (eile (6 S0k 5l ool
s $eaSl 4 i oo Loy alaz ) a5 89 oo eoliiul LIS onl sl eile

255 o)Ll Bros 555k 5 (Syan

' Fault
2 Machine learning

3 Bearing




VWA ITYE 5oals 5 5 (omidige sloojli (o9meily Jlivoms (o

S A po S (bl b g g1l (o y

Study of Various Methods for Identification of Fractional
Systems

L el andold :gzxaiiails o

S LS g 1555 tloidly Sline! o

TR

9 05 (e o] bawgi G Jlo dane (608 a0 Dlewlre popie
o ke ;5 Gog oslitul BBy jpai 5 Slwbre (Soazmn Jodo &
4185 0030 Glusigee g laieitils Lawgi g L drwgs (aze SLuSL
9 Feian g 08 L2l B (658 a po Slnlone Sl ple cd iy L L
Sl 53,5 Joo 28,5 )13 plaietonil g plusige 498350yl
la,bsbo G2l Jlo wiz Job 50 5 9)ls (SUgk (slazsn b« 2ly (S50
Sl S (oo o0lil (68 dd o (Sl slaJoe 5l aS sgamalan b
w2 e plolid SLSaSS 5l ke S e 4l S 115 4550 90
S Ay Slaptn ln 62 0js> 50 o g Gloj 039> )0

450 Gpins ploll oy, Elol o) n 4 ey e GBS 50
~ el BliSee glgil gl oLl (b, diz g ol anlgs aiSls (S
o3lw Slapincs (Glune 118 5 Glived Slagiasns 5l wel (6 S a5 50 sl
Foe ool plad jelaieay (w85 waleS 18 ) poyg0 DLS Ll S
S iy Slapiuns 69y jSde slael oSl dais, Gl (o

loasl




VWA ITYE 5oals 5 5 (omidige sloojli (o9meily Jlivoms (o

S 2 S J 555 gy (ki sl g (o) 2
Studying and Analyzing the Methods of Controlling

Underactuated Systems
GQJ'")'A} Ou\a,.:.m) IM‘Q PU
G S Je 2550 bl olewl oL

TRWES

RUPNGPINPUIE: N W PUSID W VA RE PSS IV SV Ot L O ST
@il azyo o a8 Lixs cal 4 0P JolST S0 528 il o (Sl s S
S e 31455 s 85 o 355 S e 53555 S b e s
9 09 oo A5 TG 5 598 (] cail ails o] Gl o 4 s (gt
T Ol yo A s e (63955 Sl b lapiaas BT atws colys,e
25 Sl Sl D9 g0 415 Sy 28 ) e bl 4 45 wiin
o aezjl a5 wloo SToy 590 &8l slis slod )15 5 (o lows yo oS50
slal, ol p; ads blog daleslas do i Sla dalenlsa @ ol oo
el 2llie hls Soym 5 (Slo Sl 0900 o) g (25 >
s a8l falS 7S 655 e b ol GlS GRelS s el
b S Ole @ 5 Sl S5 25 i 635 Lo 55 05 Lo (a5

w2l Lol US4 by pe Pluss 5 0aiioly (sloptnes

4 Degree of actuation
> Fully actuated
6 Over-actuated

7 Under-actuated




VWA ITYE 5oals 5 5 (omidige sloojli (o9meily Jlivoms (o

Ol sz 35 pose gl Gladle> Wiz 50 i (215 g (53w o
diglod Slgr jo Lowwlly JSCU g CanBgo

Modeling and Multiloop Control System Design for Plasma
Current, Position and Shape in Damavand Tokamak

G (o> 9 (> U8 doguano 13l g2dils ol
Salre oy 55 il y sl pb
oS

LSSl gant ot (6551 @e Al (e sl RNAY Lo o
2 A S ladies 0l o> )0 4T Wy ae gBse o] Gl 5T ens
Al Az e a5 Wijslse S92 4 6N sladiae 5 Ny e s
8,8 o Oygo Glaes cBE 1Sty Sile a4 g d4d e O3] g0k
Sl 5o o5k Sl s 505l (oobe gz ) Lol ol oo o sbocilon
ad)F b o slaee colad ol )8 plxl Coz adsl ools lgiedy a5 ol
Jorio Lo pulyw 55 63b) lo)siS a5 Cunl 8 @) S dga> 05l o
oz il o slates S IaS anl b el (6551 o Tare,s oo
O 3l 5l g ogle |y e oS ail 8 ulul o (65,50 a0 e (sl 1.5
4 ol gyt )3 olgien 5551 Wi anld og el g 51 wlie &
oeile oanils cE sla STy s salitul gl S sw pLebL sl
Sibespaze Giyb jl Glatan SIS 4 oltws by, (B9 SeUTyS
Gloyez olfius Kol .l 038y (gloyiz Ll o Lawll erbline

6‘o)~.> Gm.JaLuu: U‘M Ja.~u93 Lo.wU) U‘ )») aS WJLMu) 6)Lw)5»a7m

sabline lag s g Lawlly [Lidle Jolad 5,18 jolateds 5 058 o jgame

soionsi Lawlly 593 Gl L 1 4o 45 59 oo oobitiul 55 orkad lags ;)




VWA ITYE 5oals 5 5 (omidige sloojli (o9meily Jlivoms (o

Sl iles Ugl woyls sz g aily pagie g0 SWlSy Jobs conw jo .ol
Lowlly S 5 IS0 Tl ¢ gpbolii e 51 ol (gling o 5 Lowully L23 e
bl glaglae Jlosl 5 (215 Slagnpes slagl > dhewgs 99 ;0 o5
S ol oadaiin @b Soll Cliioo 4 drg b dites S b6
Ol asb s D plllaslay 5 soarsS saboln! slowll alais mhaw ojlasl 2
ol ol bl el oo 21331 (6551 9l ) s (233L 5 Lowlly (g5l ;50
JS8 g e JruS cnl o3l g ycnlil 0gd oo Lowlly 63908 (55l0bl o
Dy pll ol bz SO obnl Cgz baslly by S L Glejee Lewlly
s o S5 |y S glo STy Lo o5 Lanslly gla Shs 4 azgi |
Slolee 51 5o sgm 5l 5 Conl Gupblinag 2SIl (ile b (qagm 1 Lolly
A (g9 Ol o0 0oz sl 1) Lowslly anlllae ol al oS oo (59 0 (Il
9 Jeloss 50 355l T b o o sla o g Lowslly (slaanyl by oS> lolas
ovbol ey Soliys 5l ool y Joo S il (J5S slapins ()b
5 b3 e (Sl 50 Lewlly olnlr cul Ll SlSy (S558 L
S 09s] e s Ba o§s cnl silede G 5o wilee plej & A
Soledyd 5 wisles SWlS5 sl Sy wlol p Lol Sslios 5l 380 Jos
sy anlg as cel S8 a4 il el gladls w58 gt (b
Sygo 4l doo Vo 0ga 5o Slojas j0 aiSTee Wgles SalSgr ;o Lally
5| oslizl 14 g anlsin (Sas odpzme Slasle pll 10 5 3,05
Slasloe plxil (b 5 J 58 anlb plosl Wilgs oo 35 pete yue slroasss J S
Wiz S e Lk s @ ogsn al (ulul (nl p g wes SlalS

Dy ddlez sladl>




VWA ITYE 5oals 5 5 (omidige sloojli (o9meily Jlivoms (o




VWA ITYE 5oals 5 5 (omidige sloojli (o9meily Jlivoms (o

S dwogi Gpiunw 30 Gros 5 S0b G N9y (w2

A Review on Deep Learning Methods for Recommender
Systems

PEIE SUESCRP PN IWR IV SRPV SWei I E
olgsols | e 80 :losaly sbwl pb
]

slecaslsl i 5 o)l Gille @aS clllil 5 4oy slapinew
G o b eools UL poem 52 sl 35 a8 wisS e ol 1) el ! ila]

S Wy (g s 093 a5 150 lellbl 4y 2eS (5550 5 )l

@ls 5 bod iy aids Jlo iz 0 G 50k Glagty, b
sl ligizs Wlansls egias (isp il gladios] o gzsi i3
525 Bree 6250k Sabs; 6254 L S drog slapima Taiea o
Bls (5 0 Shas (s Sla by 4 s by, (nl 45 a0 e LS
o Sl (al Bus Kgd oo s ladiogi S8 Al Sl
5 oy Gpians sladoe glgl o0 oo 550k slagts; )8

ok oo




VWA ITYE 5oals 5 5 (omidige sloojli (o9meily Jlivoms (o

3 eoliiwl b pglad (o lso (65105 cawsy 31 9 (o P>
Guos 5 S0k

Semantic Annotation and Labeling of Images Using Deep
Learning

S$l 315 e 05 1gmiils pb
Goonl e yi8s bl sbowl pb
TR

wolaxs jo pglas (gaises, 4 dmage Classification b ,glad (gassatws
b 0 owlol aliiss S g 05 oo 485 ol xS i 5 elS
aibe (eile (ol 503 Hgal (bl 5 a0l polal anaiws ol Sseals
Ol gl )18 ol ax 510 o segmentation 4 detection dJocalization
Trhe G plsisar 5055 slapians ;0 bl 053 o0 plil SIS & j504,
object G 3,50 ;0 glate Sl 4y g5 o ] slo Fouzes alex 3l ool
5 b Shg s 0,5 olil LS & 5,0 slo object 5 sob; glsil
Ol 3l e 9 Wl oo 5wl (Handcerafted)  oaws &) g045 s feature
Ol i (30 5T 3 0 oo ool aisasws | classifier <G jo by S5
S gzl 5B (b 4 aba ganaies C8s a8 cal pl 0 S,
5o o a5l ol o b L LG ol il 5 ol i
b s So gl glp s s Slellbl (33l allaiz slaS s
ookl gowaiws b oSl Jdow (¢l transformation L S s 4
0951 aS ade 0al S e il aulgr ce aS Wiles )5 ol S o

Spgal bosls 5l eoly Jbaws olowi b g mojlo 13 oudae slaosls jac o




VWA ITYE 5oals 5 5 (omidige sloojli (o9meily Jlivoms (o

Slgizme (Gl Ojgods (Finw (gmgitedls SLSESS e 929, S92 90
kol colre aS oo (g IS (semantic) Lo mhaw jo 1) pglas
b s (omgitedls (09 (oepd (V didgpine pslal (cmngiactl>
0,8 S 4y Sewd (5,05 ail>  Sidly g pleal (V oolo pulic pox> az> g3
S iogh 5 Olaass wad I8 SlUSin 5 bogeS 4 ax g5 b ossas bl
(Automatic Image Annotation or AIA) ,Sos5  cuggiail> 221?221-4;%.@ 590
0% vz 2 Sl @il Jos & ygon ATA sla by, wd By yae
polas sla feature Lo el aiS U g olivggae 5l colawl b yglas
5 s e slacws p ATA o aiiwn (ol caind 3 UL o] L L
WolS &gty 5 036 ol 4y 5 0Bl bace 5 5 6,250
alold a5 ol (I ATA Goaw gl oo 0310 S cans O s L L S0g>
LUk v (olixe slocaz 2 9 ol mhw g rar gla Sy ol (ol
sl S 5l Vb o olae Gl 1 0 ,5] Casd & as AS aieS
Sl Ko gl b pglad slo Siwer 295 L 1) ol whaw (s

DS ol ez p b lcws » glo Ko g locaz o b pglas




VWA ITYE 5oals 5 5 (omidige sloojli (o9meily Jlivoms (o

1 oolianl b 4 (Sl T g 3L o &y b sy anl
Guos omas gasl

Lung Tissue Segmentation in Thoracic CT Images Using Deep
Neural Networks

QWS el gmiils pb
podo sy pl dos 58 ledaly olwl pU
oSy

Stk g e Slogilon 5 (o Sl o ngbal o ) S8b a4l
Golmatyd o5 2Tl sl ay; il slagg o (arseis 4y SaS (sl
w2 & ke G SE pahae olidy) Sod Cwl (Ses pglai cnl
il LS e g meets 4 o6 el ol g 5 bl (o3
S5z ol 5 (S gl Glp e 9,55, 90 sl (59,0
Jlesl b BL S by o Shy oedle 650k sbaghs, jo ol
U”‘ )‘ OQLQ......J‘ l; Lho.)‘é O 9 ..\49..»‘5‘0 C‘)DL..M.J M QSLQ[“"")?Q‘
Ll S5y cloes 653k slaghy, o Wgdoe oupslS oSy
&g 5l oolatul b s 5 oozl Seiw] coas slaaSiss bjgel 5l ooliiul
55295 93 Crl (w2 4 e (a3 3l plnil | (a5 (g5 oo (Bl

a3y e 550l slagis, p oS L




VWA ITYE 5oals 5 5 (omidige sloojli (o9meily Jlivoms (o

Lol 1 i 30 13310 55 1 yiins!

Software Deployment in IOT Environment

Srand g Ololu v yo 19l pb

G e (1 gapotozxo iS50 ikl y sliw! pb

TR

Olye Cov saiedisn Sl Ghax Cone ojgpel (5SS Cd i L
Gl diadign sLosl oo sl ol Gaa cal sadiz lae elisl co o
B ool gm0 o] b ailyg; &jgmas a5 bl o ol g Lo (S Laome
mCly (S5 99,5 )18 Ol S o Gleas 5 g s g0
Syl 45 ey 5 Sloss 00,5 wald Gl sl g0l 5 5
alyz 602,15 la)lBle 3 Sygots wad o 513 )l LSt e Ll
ladalp jlaul ecledl 6 2l )s oulol (Al g altae SG cnlplo 09

ol 2l slee S 59, s

Sl a4 SUsk WL Jobo )3 sl (asiin a5 5boilen
o) bame 4 altee ol Carad] ol el azsl Lol el sabazsls
Ol 5L et g oLl 2 il Coale y az g3 b a5 Sl (095 o0 L]
OBl (sl & g dll ) oladsl p sl Sl o5l sy &) g0
el 5 Slas s 5wl azils sezy lap] o Slis Jlac!
S G e Eo9e 0938 Lol 4 Jliley jee Jsb o | g
Chls mlie gl eledl oyl gloolSins aSyl able zob LS

eodal  aST > caily aoliy glaie )bjue wiled cod g aiil co Codgae




VWA ITYE 5oals 5 5 (omidige sloojli (o9meily Jlivoms (o

Jro (ol adizshae 4 a9 b aigh o (bbbl il gl oS

g didlgr gloduzen ey sbodsl p copiile (6,050l g > slaosls

obes alex 3l ola Shg bacly ol as conl QT S0 axgi BB asS
St 3] lipabol l by 50 S polly (9%l 4 5L g 3l & og
Sldllas 4y 4> 55 b ol so ol 530 4 ol slaasl 5 sl g oo
ml.».w‘ C,u).u.s‘ 6L&>ML};} Wy Ls‘)" U"’ﬁ) QJJ.A.Q,: aS o ua.?r.w.o wd.wﬁl?u‘
e ogd o0 (Phb (ige a4 asly gim wllioe Joe (gl drwgd
B 5o Wlgs oo @IS 52 b gy (2l 9 0B S5 b g o 5l (Slac gae
205 1l el oG ;o alflas & jgoa g 00y adlie i b S
slogilly 5l (o asly sleadlse szl cuz @l 35 ol 5,000
oolawl aloz 3l (6,550 colo (pl p oglle gy Walg> 0je> (pl o Lol
ol loasly gl pugrm CotS el rizen 5 mlie | alge

slalBle 5 il oje> )3 Sllie (cwyp @ Jloew (nl 5o (S Hoba
S99y 2 ‘515 (GOsdwd Ajl)‘ L)—l LE Ve 9 S| o..\md..}‘o).s f-L....u‘ w)...u‘

lao,5 clacalils 5 slosl ol o lone 4 ol olsl s 0555 o2l Ulis




VWA ITYE 5oals 5 5 (omidige sloojli (o9meily Jlivoms (o

ol Al 5o (5,Lia] Cunslis s Jow (owyp

Investigation of Cascade Failure Models in Complex Networks
G085 1) 19ils ol
B Jogw Jlose 50 ol sbw! ob
ol

oy 45 S Olsisn |y el g L &5 ot 51 (ks 0390
WBS 0 OT A olossyy g odzmn lasil sl Shy colis .cudls
droasay ol 5l (S0l bpiiaw ol 0 Slee calil gl s0b ) Coenl
50 los s s sl Cage ol g485 5 el (g lau] Sl anl b
ool 30 cnl b 35800 it (IEBLII (S g 4l Lo g o Sles
1y osezmn lapie 5o Ol g85 OISl 5 plalid 1) anld ol sl (S
ol 583 3 pelsir Lo sSis ol Lt b o8 )5 Cormdl o S s
2 soebie Oyl bl O J5S 4 g5y g0 g0 b 6 pSsler anl

355k 397y 4 4

B 5 s Codle 4 axgi b Lasloadasl)| Lg)L.;':.J Sl by ol
ly 2l 5 el Dgliie w1 50 (55l] Sl (ol 2518 09 aSs
l;w.ula.: |) WL«A ‘;ob) wLo.’ ‘U—‘ B oalo@ ‘5)Lw)>‘ S 9 W R
o3l o (6,Ltol Sl o (5l S5 cpianns 2 50 00| Joo 4 az g
L oleals ol g jlis] g58y lojioe Sl ooldl 1551 Jlaxs! ¢ Lal

20,5 (gmyp Dglie LSl




VWA ITYE 5oals 5 5 (omidige sloojli (o9meily Jlivoms (o

* 33900 5 215k 50 gz (e SS9y (o)
Survey on Search-Based Refactoring
40 30 odilo 1gxiiils pb
PRI oyl 3550 g oyl do s 5 sloly WLl o
oS

SIS 5 dnngi 13 63,5 5uf Sl Ty 4 4z g lBle S (owaige 5o
silo (65,130 (58,515 2 gla s ol s 51 and] el o l53le 5
G903 (2l 5loy) (S il (g pdpanngs wwazme ol c Ll
el 0o dly (o) 23550 (5 l38le 5 slaailele (65055 g Anng 55 (55l
Srd &1 e Wlgi oo Jl3dle s il syl38le el (g lagSi 5B 4o
g 1zl ley ol (6 pdsanwgd wwasme colaiwl Co Ll anle Slo S5
3 sbite 055 80y 0 glawilis 5 gl oly i &b 5l b sgge
ot Wl e a5 Cenl 05 3 ol (gl lile spzg iy aF clawilis
Flewl See g asl gl s albe (b o oulal Jpol (A8
ol eaisS by oS sleailas o )l3S wble b coaS 5 osllaal
IRV P PSR gIVOWE: SN I N { PRI DE SCOUH R GOL g
59,0 5k 1y 955 ol Tk slabg, S 50w Lt j2 (3508 ik
Iy 08 51 sasme ool g drwgy ISl ] (S S, Ay glaailis 0gzg

Syl baylyls 5o 563X Jolaie (6,05 )54 oSl 5l jslaie . ules jlgis

8 Bad code smells




VWA ITYE 5oals 5 5 (omidige sloojli (o9meily Jlivoms (o

"""‘“"‘)"'@{' ‘5‘>‘)Jo 6‘)) s LS‘)’ J?o‘) 43‘)‘ ‘55.Q.QA4.’5§.” ‘@)LLAJW‘
oS e sy Jooly @) s o001 oSl oliaie pogie Uids Kol o
235 oo dible ams b 4 e

el b aS s g lapiy oSl 5l slatws LolSS sl ;63
Wy il aadgl Comoz slml )0 g G SESS (65 B4 g Sl
Blase U (sl e85l @b et b g Gz Gl sloShos Jloel
gl oo ookl (g5lwaige

Sogots ol plbal sl ddasaiz (LSS o981 5| il cal 5o

D on oolaiwl (Adlie Blowl sepy sl g ddanais

o w1 g 5lre W yguods B9 ol




VWA ITYE 5oals 5 5 (omidige sloojli (o9meily Jlivoms (o

Fyls gl (Flwlxo s Sigy (8 yro

Introduction of Hyper Dimensional Computing

Sl oy Wl bud 1gzidils b

é‘ﬁww):.sﬁ :Mb q)bu&‘ 'QU

TR

aS sid (Gt b VYer o) ol L alo sl b slajloy ajloy
ol sl gyl b bl (ids g 5l Wil oo o] sladslys lude
Slelbl a95 o Clgish (o9 Sl dloz 5l sla S5g syl o ls
L.w; b, Oldes sloolaiul b ais o4 (09 palie 5 boas]ys g9,
Ol pll Glel ol il (59, )RR 5 gex i p ol slosls
Ul o b ecikisen (slos 15" (6l (saaions alox ) (slovusen Lo slo
A Slesbre ploxil 0555 Lo Gl )3 29800 0ol o5 5351 Srae s
o..\.w‘_;e)m uL....uL?LA U"‘ )l oolaw Lv aliSee LSLQQ’“‘)“))’ 6‘)9‘ 9 LQ)‘.J).'

.w‘

o aplgs il 1 g 5lre W yguods B9 ol




VWA ITYE J5oals 5 5 (omiig sloojli (pmmily Jlivons oy




VWA ITYE 5oals 5 5 (omidige sloojli (o9meily Jlivoms (o

sokod B ) Hlovasr (K95 9 Slf'gs (b jlwdunds (8 yro

Introducing Tokamak Simulators and Sensor Arrangements for
Use in Plasma Shape Estimation

6.53‘9 oo d.uwT :3.?95&6‘.) ,ob'
0 05 5 lde gugo 5O losaly sliw! pU
fodS

Oliize 555 SBlaal alox sl 00505 (6551 adgs slaely 4 (pls—wo
Slr 2o Slapls gl 4ldS ()3 G dgu> 3 cnl (655l s09>
il ol gl Sl igman STy 5l oslial Loe slael, ol
30 A gl e CBlS L by, Bl by, ol el sodan dlo
Sy aalas gSleol, sla Fogdl o5 o oolit wl S9iS slaolSy s
By 4 oliws slp adgl o5 il 1095 5 SUL s (2350
Pt Sl ool Lhgman gla STy gilulely glais (yzan
€985 5 Lo—ully (53l )5—ame sl olei—in Lo )sST) (n 53
Sl LSS g5 (55, 2 ondplil sla gy el (gzmen gla STy
Lol a8 ol Tsl .l bewlly ganlas sl cpl 5l (S aS 5l b
Lalpd 4 e lp ol ol Sl (dgmen sla STy £939 i
Ol dhe il S )13 adlllans g0 Lowslly Sla Sg (5551 w5 (sl arnte
59 Lol g mhans S g CuaBge Jolod Lowlly (sawnin do S

% TOKAMAK




VWA ITYE 5oals 5 5 (omidige sloojli (o9meily Jlivoms (o

gl Glagts) (Brme @ (gl 5o el 55l jgaze salaize
IS paen (2hb 0 65 50 jelateds Lewlly pwiin sladasin
ol P o il sabais ey alhae Sl Laowlly IS 5 ConBge
25 JS=b eSS o j58l ol e dy bl b S Sl L)
oolai il pg—ai (B3l p slap oSl 5 ales slagiyee 5l NS (S
o5 Slul 5l (S lewlly quwain slaShs gl LS 50 0930
e (b oo (o e (nl 55 AT b SLT g 0 Koo
Joe gal plwan 0 ol c o SWBg L8, (i Hglaiean
Ll 10555 51 QUL (Fzey 5 a5 sl SGlST 1 Saliyog 00055
wilostal])] Lste 5 o550 slocSalS s (sl o (glo Lot oS
Rl ol ) 285 (33 UL g0 o tmghy Glres Lol

Syl aelol Bly ey &g ool jglaieds lagyT sl > e yus

19 Magnetohydrodynamics

" Real time




\vaa ).ST Y )J}..Holfjdj.» (e L;L:bc)‘ti 6'5""“““3 )L...MM

3,5 sbasil 3l colasw! b (g K s gy gleil sosls Gualy
Sl o

Multi-modal Sensor Fusion through Deep Learning in Robotics
&= 200 Jwols 1gzxiiilo b
oy Lo juuws x50 :losaly slw! pb
Abstract:

Usage of deep learning in areas related to robotics has been gaining
more attention during the past decade. This is mainly because of the
rise of low-cost acceleration hardware such as graphical processing
units (GPU) and custom-made hardware that is built specifically to
perform tasks through machine learning. More than five years ago in
2012, ImageNet Large Scale Visual Recognition Challenge proved
that highly complex, nonlinear problems can be solved faster using
deep learning and ever since, the usage of deep learning in complex
problem solving has been on a steep rise. Nowadays deep learning is
already the common and state of the art solution for medical, physics,
robotics and in general, engineering problems. One of the other main
reasons for the popularity of this area is the existence of supervised
solutions to complex problems, e.g. if there is a need to classify an
object using an image of that object then a network can be trained by
great amount of examples of various objects and their labels and then
the network will learn how to infer what the object is based on what
it has learned. Deep learning isn’t restricted to this subject only. There
are numerous ways of solving problems with deep learning such as
unsupervised learning, reinforcement learning, curriculum learning,
etc. In this article, besides an introduction to the concept of deep
learning, I plan to focus on the matter of data fusion and localization
through deep learning methods and at the end, I will briefly present
my motivation and provide a conclusion based on the given material.
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