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Following list contains short list of the projects that are mostly important for
Samuel Kosolapov’ R&D work.

For additional details and for a FULL list of the projects proposed by Dr. Samuel
Kosolapov, please send request by email to
ksamuel@braude.ac.il

If not explicitly specified in the project description, student can use any hardware that is available
in the Braude Facilities and/or can be physically available for the period of the project execution.

If not explicitly specified in the project description, student can use any OS, IDE and programming
language in accordance with his preferences.

e In case of severe CORONA situation, some hardware and software elements of the projects
may be implemented as a MultiSim, TinkerCad and/or MATLAB simulations

1.1 Name: PC-Based Two-Channel Scope with Extended Processing Options

1.2 Field: Embedded systems with analog front, ADC and DAC
1.3 Short description

PC-Based Two-Channel Scope with Extended Processing Options (SEPO) will consist of embedded
device, block of ADC, block of digitally controlled analog amplifiers, and PC connected to the
embedded device by using USB-UART Cable. PC Application will control SEPO parameters, provide
acquisition of analog and digital signals, store them on the disk of the PC, present digitized signals as
in real time as in “play” mode and process data by using different algorithms goal of which add more
processing options to the standard scope design.

1.4 Knowledge required:

Analog Electronics: how to design and build working amplifiers and analog filters with specified
parameters.

Embedded systems: Basic understanding how microprocessors/microcontrollers works

(basic knowledge of operation of specific of Arduino-based boards, Raspberry Pi boards and other
development boards physically available at Braude would be preferable, but not required)

Programming: basic understanding of C (Additional specific languages like C#, Python, Java are
expected to be learned in case of need)

Digital Signal Processing: basic understanding of DAC and ADC operation, Basic understanding of
digital signal processing algorithms — Filtration, FFT, etc.
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2.1. Name: Remote Home Assistant having redundant messaging means

2.2 Field: Embedded systems with sensors and actuators and with communication means
2.3 Short description

Remote Home Assistant (RHA) is to be implemented by using loT techniques. However, if WiFi fail (
which may happen by a number of reasons — mostly when electricity is down and WiFi router is also
go down, but also after heavy rains — when Internet may go out for a whole region). Then RHA will be
able to operate by using additional communication means that are not based on the Internet - like
SMS, MMS or even old style phone calls. RHA will have a typical set of sensors and actuators (set of
which can be later expanded without significant rework of the system). Those sensors and actuators
are normally controlled by 10T, but in case of need, duplex SMS/MMS messaging can be used.

2.4 Knowledge required:

Analog Electronics: how to design and build working amplifiers and analog filters working with
analog sensors and actuators

Embedded systems: Basic understanding how microprocessors/microcontrollers works

(basic knowledge of operation of specific of Arduino-based boards, Raspberry Pi boards and other
development boards physically available at Braude would be preferable, but not required)

Programming: basic understanding of C (Additional specific languages like C#, Python, Java are
expected to be learned in case of need)

Digital Signal Processing: basic understanding of DAC and ADC operation, Basic understanding of
digital signal processing algorithms — Filtration, FFT, etc.

3.1. Name: loT controlled Signal Generator

3.2 Field: Embedded systems with loT communication means
3.3 Short description

Signal Generator (SG) is to be designed and  built by using any available
microcontroller/microprocessor board. Most embedded development boards have no DAC, hence
R2R made DAC will be connected to a digital output pins of the relevant board. Created analog signal
will be amplified by a proper Analog Power Amplifier. It is assumed that selected microcontroller
board has a WiFi means (for example, Raspberry Pi). SG will be remotely controlled from any PC,
tablet of smartphone connected to Internet by loT techniques. Type of an analog signal to be
generated, its frequency, Amplitude and other parameters can be remotely set by using user friendly
GUL.

3.4 Knowledge required:

Analog Electronics: how to design and build working power amplifiers

Embedded systems: Basic understanding how microprocessors/microcontrollers works

(basic knowledge of operation of specific of Arduino-based boards, Raspberry Pi boards and other
development boards supporting WiFi and physically available at Braude would be preferable, but not
required)

Programming: basic understanding of C (Additional specific languages like C#, Python, Java are
expected to be learned in case of need)
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4.1. Name: loT based Audio Spectrum Analyzer

4.2 Field: Embedded systems, audio signals acquisition, digital signal processing, loT communication
means

4.3 Short description

Microphone is connected (by using proper analog amplifier) to microcontroller board. This board
provides digitization and storage of the audio signal registered by a microphone. In a due time
spectrum of a digitized signal is calculated and, by using WiFi means is send to the IoT cloud. Graphical
presentation of this spectrum can be seen by any PC, tablet of smartphone connected to Internet by
using loT techniques. In case spectrum of a predefined shape arrived (for example dog’ barking) alarm
is to be raised.

4.4 Knowledge required:

Analog Electronics: how to design and build microphone amplifiers

Embedded systems: Basic understanding how microprocessors/microcontrollers works

(basic knowledge of operation of specific of Arduino-based boards, Raspberry Pi boards and other
development boards supporting WiFi and physically available at Braude would be preferable, but not
required)

Programming: basic understanding of C (Additional specific languages like C#, Python, Java are
expected to be learned in case of need)

5.1. Stereo Camera XYZ Finder

5.2 Field: Embedded systems, Digital Camera, Image Processing
5.3 Short description

Two Digital cameras are connected to the Raspberry Pi board. When a test object of the pre-defined
size, shape and color appears in the zone, seen by both cameras, 3D coordinates (XYZ) of the text
object are evaluated and reported. At least two Image processing algorithms are to be implemented
and compared.

5.4 Knowledge required:

Embedded systems: Basic understanding how microprocessors/microcontrollers works

(basic knowledge of operation of specific of Raspberry Pi board and Digital Cameras physically
available at Braude would be preferable, but not required)

Programming: basic understanding of C (Additional specific languages like C#, Python, Java are
expected to be learned in case of need)

Image Processing: knowledge of a basic Image processing algorithms is desirable but not a must.
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6.1. Camera Based Postural Stability Monitor

6.2. Field: Embedded systems, Digital Camera, Image Processing, Medical Device
6.3. Short description

Postural stability is defined as the ability of a human to maintain an upright position. Static postural
stability is when person in test is standing and not moving. A number of approaches to monitor
postural stability are known. Devices measuring postural stability are widely used in hospitals. In this
project postural stability will be measured by a digital camera. Additionally, physical members
attached to the body of the person in test will be used to improve reliability of the monitoring.

6.4 Knowledge required:
Embedded systems: Basic understanding how Raspberry Pi board and Digital Camera physically

available at Braude operates would be preferable, but not required

Programming: basic understanding of C (Additional specific languages like C#, Python, Java are
expected to be learned in case of need)

Alternatively, Android phone or tablet can be used.

Alternatively, USB camera connected to PC can be used.

Image Processing: knowledge of a basic Image processing algorithms is desirable but not a must.

For additional details and for a FULL list of the projects proposed by Dr. Samuel
Kosolapov, please send request by email to
ksamuel@braude.ac.il



mailto:ksamuel@braude.ac.il

W12 A0TIAY MMTPNA YN0 @

QM0 7RO Y"1 A"9WN "2 100N0Y7 0'NIN NIVXN

'0TIN DN

'3 N90)

[1070'9 IYNVY TN ¥ D'V;'NO

(31050 ana V'O 'X '0TIn |PN)




N2 A0TIAY MRTRNRD 70N @

90 79 "7 A"9wn 1 10ON07 0'NIN NIY¥N '0TIN PN

[TEXT] 7' n'ain'o NO9¥  DIAN : avvna A

2% nnanro now Y T NIvian T Ndn NIN'O [ IR

IX NINIYAY NIYTING D1'Ayn71 0'A20IN DA NINT? NAINN TI2'WI NN7¥A RASPBERRY 210N 1j72 NNTYA :nL'WA
N?'7 M7¥Na wnnwn? MYoON . T DMIn md Y7 SMS 2 nITWI YT N0 wnwh 7100 At . ynwt
LABVIEW NN 7w nirTin® NIz *T 7Y y¥ann? 7210' numnn T2 .N07NIM Nd'wN1 DA 010N NN NNThY

NINAN UN'T IR NIAN TI2W71, IN7107 (91T R¥I' 00 [ TR L,ANK IR DY7D01 N1dNN DX NIMNAn Nt o' n'7one

! mamn Ty Yv D" TpPn yT2a ' T 'R .N1DN NOY Ndl NInY'D AP 0Y NINDA AYNT (VAT YT

N2 A7 727 710" 0PNSNY PN .NINANI NN UNT, ANZID DTN N1DN OY NN VITIVON N'N¥A'VIN
nrraam yah aty

NINAN 'INT 7Y FTIN' 011, ITMMN DDA NITTNN, DUWIXNA 'Y 212'T NTIRD (01TIVON 1AP'Y TINY
NIM7'TA NN AIWN 719 .NDWN N7IY'Y NNIYPN 2797 N1 .1'ani A% wipan DX IPTan .. .namn
, TdwWwnn

NoINN 71NY X77 0T YN AT N'RIDSY NdIWN : DLvNn.2

2V DRXIND DAY, NdIWNA N9y 1PN NAITA, YR NYIXY X727 DT YN7 Ua'T? AnnT ndayn IR
NN T2 OTA YRT7 9 nTTnl PC Jon

novyn X477, 10T N¥MIYA DT YNT7 AATH ,WIA7 VDD DAY, DUNIDT DFTTN 190N NT TN |IN :NLV'YAN
y AR , 270 7w ,0"NI90 DVNS DIAT' PYTHON win'w 1N [RASPBERRY] 272 . .ynta 7y yn'7a
InT2 DNIX a'¥NI, PC Aawnn%? DNNayn, TR, ANAT NWON' D'9011 O'X7A1 D'MUVPIN-IT'D 0D
DIYN I7'9NL.NITA " T'M 17117 A1IWNn 17371, 12¥N NNRYY YnNwn'? "ZWOKN NdIYNA . NITh J0n 7y "My
.ApynY% DM yauyp

[ nmwon LABVIEW nidn Tin'] .02 nv™w N1, DUXISY NINIX N1An 7710 N'RISY N0TIN :A¥avinn
.N1DN NOW NI XINW'D 172 DY NINdD QYT T YT

T NXMD X' XD MUIXNA DTA YNT7 D712 ,n72unY? lIixnn ¥ N'RIDI N1anY foa :uITIvVoN 737'Y TIn'Y?
.NWUI1'7 N0O"D 0'VD DN AYIXAI ANIAN.NMAITID0

(J’\'YJ1J’\ mm'rn) FLIR nNTya N'OINYX NLU'™w2a N'man Ndyn :A1vnn .3
J0INX NPT [Aawnn qon 7y N'man namn] nin MIMNY? an7¥n oy N9V NAT? NN NX' IR

FLIR 'X7an 7nn .0"n1w Dfion 'mn 0'x7219on oy PYTHON ai'7'wa ( RASPBERRY ) nrmiy' aann  :nv'wn
NIINNN NN AX'y PC Aawnn 11ayn minnha  .0'9011 O'X7A1, N'MAN Anx¥n, N'MAND NINNA DX 7Y
nownn . 'yon? SMS  nyTINA NITY? 721N 7apna NImT 91N ,MIYA DNN NNYy '9Y%, DRIV D'Yaxa
NINTI . DOWA DIZ'M DY 9N NAXDL, NIDWY HATY W 7w 179X 1K, |22 LLIYNA VIAN NIFAY? 21N
.DNAXNI,0'¥APY , TIV'NI DIV NINYOKR

.N1ON NOW NdAI KINY'D AP 0Y NINDA AYNT (VAT YT

nIIwpEnl RASPBERRY N1dN  .INYZ1D' IWIN'Y, N'NIN AXNTA 'X'72 N7y9a 7 Tn'7' :vITIvon 737'w Tin'y?
[11"%) DTN pYnmY 12 Wiy T 1970 NI .ARIND 1NAyva? SMS 21 ..namna n1ayva? WIFE nroin'zx
n70' 17 WWOKNY, (Awnn%'©1a pwn) LABVIEW 2 win'wi PC awnn? miwpna 's17n7 Ix , (An'7x¥nn
X%1,901M2 .(N2IV NS NTIZ IT P71 A"YYNA Wzian) D'WIN'RI DTX YN 0Y ,Awnna 7y ndyna nyea
NI'MdDIYN NI T2 N1AA : YN NIND



W33 A0TIAY TRTRRA AYYIna @

90 79 "7 A"9wn 1 10ON07 0'NIN NIY¥N '0TIN PN

1D YNY NNINA MYZIYN,YNY NN AT NDN :2una 4
. 0D 7P YA NIR MTRD N7, YURCIT? DAyn DX IR

TYUY? 'DIf VWA AN YNRY VIR A DI DIAT? 17910 DM DI9NP'™ oy RASPBERRY Mja :nv'wa
2va 21 717NN Y9! [awnna IX 19701] ynnwnn NTEo 'Y . Dip'mn X WIFI niwpna awnn Ix [1970%
N{7'972 MYOXNY LABVIEW Nn1dN oy , PC N7 TR 2awnn? NNY [N . 2" [9INA MNINND 1117 nnxy
AYINY MNKRD DX 2'™7Y1, NN 29N A'¥) N2 . ANKIE DTN

.N1DN NOW NdAI XKINY'D AP 0Y NINDA AYNT (VAT YT

NNYOK] . DIFMI NON 7 N9 DAXD .ANNXYA NFTIN' YAY DDA N'YY YN 1j72....01TIV0N 72p'y TIn'
QMDY NI'TA NNt [ Ndyna no'7eY (1990 IX.. LABVIEW n'®1a ndN

..DN7XIAL, NP0 ANRY DMvnajonna 07N T'aY :nvnn .5

ap'nn'z 752 2'7'75n"% A1WN ATA TV . DN NINT? NYRY 0MdN 02T 79 271 nimd a7'70na INmn
|'o1'7n7 INX/I . NP AT NPT 117 NIYYYEL 71T niowsa "anna? 72y andn NiEtTa ndyn L Tni'a
.N7'757n%7 D'aIwn NI N7 DAl L'NINN TR '70N DA Xnn, a'7¥an N7 AnXY

2720 1971 7'7D1wn DX pwnn oy PC awnn 2'721wn 7Timan 0% v1%7'w RASPBERRY 172 :hu'win
n7213' n2y2 .NMYT IR NTOVO NIFAY? A7 APTAN. 7Y ARNY DNIX YL, '1TINY DINIX DT 177 AawUnnal
. |2 DA N"WOK 7ITMA 7¥ DwiIxT NE'Tal TN NINLVNY AWNNA NMITR DAIXD . DMID'0 771D 1001 Ty
. NNV VY79 'yian NO'NT? D'7ITIN IX,01VI7A ,SMS  7W 17K NI'n? D™71D>' D'7TINN

.N1DN NOY NdAI XKINY'D AP 0Y NINDA AYNT (VAT YT

Awn [N, NIFY7 TN 12NN AWK, YIXAL (D' N NNTAD YW DN N0an...LITIvoN ap'Y TNt
nma, , LABVIEW n'™Ia ndN, PYTHON ,RASPBERRY |'ayn 2. : qona .TNI'm §oin W ,XUNn? n1ani
.NYWYNY? DTN QDAL.LANYYNYT  NdAYIN NDWNn

n¥n apyni NL7NIN AD'YNA AYIN 'IN'T :n1vnn .6

.AINX AIYNI AVIAN XATN, WINA DIY'Y D710 Ny, o'7ana v Nn'7¥n :axn

T T2V NYON NDTA . AYIINA Q1A 12 DATN, NVWA NX DIATN, AWNN7? Mainn N2 an'7¥n :hown
N'MIN AN7x¥N1 772N YIN'Yl, 2NN TIA'YA TNt 111X 0'702nY AN 7Y 01752 YXIA'Y DDNINN NN
X'D D"ION 7NANN . NAonn ¥ 0'7an'an Nwon *T 72y 27yn Y¥an o .ANKX DXY'Y7 'R qIa 2 DINAX TWOKN
.N10NN 7 [Inro PT '7'Yyoa’, NEnnn NP7 SMS  nyTina nT? 'DIn

.N1DN NOW NdAI XKINY'D AP 0Y NINDA AYNT (VAT YT

912 ['2 N'ATN NINAXAL, DTN 07D OV 1T DAY NDWN,[ nman 1 IR ] nim'7¥n oy ninda aYarvimn
a0 mi7x? 277 nIdAN IX NNVIAX .AYINI AN, NINZ¥NA NNAON M7, .0x¥YY7 'n

. P'!nyn |9IX2  LABVIEW ¥ mamnn TIA'YY X VITIVON 1! UP'IN9N Nhaona [0XTIVON '11.1'!1 Tin"

.0"yiXpma D'"nn 1umn'1 NAIYNN, TIN'? NUXOIN I'N' NIMdYN NIP'TA NN

10



W33 A0TIAY TRTRRA AYYIna @

90 79 "7 A"9wn 1 10ON07 0'NIN NIY¥N '0TIN PN

N'VINYNX MDY "LV :nvnn .7

MYOKN [1210'NA1,'NMN NT2 7DD 79I 2wnn NLHWA DMV AND DY NI N'7'on NDYN NN
.0

2% mnainn an'7¥n, Y07 75 7V Apa 0Y,'T>IN Awnnn NV7WI XNN, DMV 190N DY NIAdY N7'oN NLV'WA
aj7an  .niI'7'on Mayna N'UINYXR nLV™MYI L NI'oNN i ,NadN ' 7 D'X7A ,NdYNN Nt 7170na naxn? o
, M'NY'T AYIIN NITIEO 17 MNY7 NNWYONX XAN .N'VINTR NIYPNA 'TDINN AWNna DY Wi, RASPBERRYAL 102

.N1ON NOW NdAI XKINW'D AP 0Y NINDA AYNT (VAT YT

funm. p'myn 9182 BT IX WIFI IN'N17 NNIYEN VITIVON D! LP'NDN NNAONA  VITIVON 7AW TIN'?
D''NN YNAY NAIYN N1AD, TIN'Y? NTXOIX I'N' NIFMdIYN NI T Man . [LABVIEW wnY] '7>In awnnn '©1a
.D"yIXpnn

.0™71WUDnN IN'T2 I'YY'7 ATY NDYN :aaovnn .8
TN, , , , ht AR 1G]
A1 IN, NITT NIAYTA DX 21 ,NI171Y NI DX |22 ,)0T2A 71WD™ AnTh Ndvnn

YVNNN DXNNALL7IWD™M AATNI NINNA DX 7270 RASPBERRY 1727 NNainn an'7¥n 2al nwni'? nwyn :nuwa
29 77 X7 12T N0 DY . INNIANA MINKRA (1Y VIV ,YNY NYTINA DX |2 .NH0D ,71WdMA 1) 7Y wnnwn'
oy qon awnn g'oin? DA "Mwor . ! At MmN 1T AWON! TR DNMIATR LTI 7IWD™M DA X7X...A71Y 71wdm
. MInn Ty

A7 NON 72V NPT DX 21,0017 1112 ATYY7 NVPIXR [9¥N DX ['A,TY MONN NN TV 901N XD N1
Alya 7w, nona 7 ria D' 7Y Aandwn

.N1ON NOY NDAI XINWTD 12 DY NN2N QYT WM yT
91T 'RXI' NIINND DY, NI'I7AaINM "2y2% 1TV 0P'ND 7V "a'7m N'727 ,TNN 120 '1D'0 :NYATINN
1 1

nin . p'nyn [9IXxa LABVIEW ¥ mamnn TIA'YY X VITIVON 1! UP'N9N Nhaona [0XTIVON 'IJF'U Tin"
.O0"yIXpgna 0"nn 1umn'1 NMAIYNA 2TIM'™? AUXOIX ' NIMdYN nip'1a

niMpn Yw a1 190n%? [a7010)7] nDax an NdYN :navnn 9

Aj7uni 70N NIXNA [IOD'N  DFAITA AN'Y'I N0 AWONNA, |12 2'IND NDIWNA AR
.qQuiv

DIj/M7 NIDNN NYON  'AT'Y 101D 'TDIN Awnnn RFID 9%, Nnidn N0 TWONN NDIX 270177 :N0WA
n701Njn NYIN JIN NIEYA X122 2ATh NIDNA N9YMY, .apyn N'7ap? RASPBERRY 1727 nnainn an'7¥n oy, '

N2 IX AW, NPT, A™MINN AT A7V, 129 YO 'IN'T? D'X7an 7Nn,TY 219XNn Naa TV 9rolinY? [N [N
.AUnnn? Nt

.N1DN NOW NdAI XKINY'D AP 0OY NINDA AYNT (VAT YT
JINIYRNIL, N dn oy 17750 .N9I9X 1Y 7w DM nanY 'wyn [NND NYNNa n'xarvmn

[9INa [ LABVIEW "o DTN pwnm] Ndyn %y Apa 0ITIVON D' LP'IN9N NNAONA  (VITIVON AP'Y TNt
NIP'T2 N1AA .0"NAN NMNMX DD 79 n1an . [N'wXIn AAEant ,nnana XNn 1A NN A MIYEN. 7'nyn
.OUYIXPAN DTN WNAYT NAIWNA ATINY NUXOIN 'Y NIFMdAYN

11



W33 A0TIAY TRTRRA AYYIna @

90 79 "7 A"9wn 1 10ON07 0'NIN NIY¥N '0TIN PN

[ T¥7 Aaynna NN N'ONIVIX AN NdYN LN .10

y10171 "IN agna nin' 'DIm naonnn i, Ty Aynnt nann nyoa N aen
"nowi won" 7w pinn avtwa naodna nhyea ATy

N72U90n NX .NIMDN 12 NINY "awaa" TN N1DN N0MD TWONN A% IDYNNY NdN NFTIN 17D A0'wn
221N RASPBERRY 13727 nnainn nn%¥n oy, ' awnnn IX 19700, WIFL IX 010172 nhja 1 v yya® 'on
A19'0n NN7WAY [P DA NMWOX NN X122 ANTh NDNA N9, .apyn . NNY

.nwnna? nma NP IR YN, NNDTN, 2'"MINN AT 2Apyn ,ATY 2Y"DXN NN TIY q'0|n'1 IXD N1
.N1ON NOW NdAI XKINY'D AP 0Y NINDA AYNT (UM YT
LnNITII NRDINN ,NNIYEN aI'7'wa, |91 T NRXI' ntaI711002 1N 'wyn [NND NYNNa n'xarvmn

NNIYEN . 7'yn |9IXRY [DIT NKRXI' AYIIN A2 VITIVON 7' LF'INDSN NNAoON [VITIVON '11.1'!1 Tin"
.X'W 720 Nvon n'AI71d07 N9'WN TIVI . TIN'? NUXOIN I'A' NIFMdIYN NIP'TA Man  ,MINN NiNaya ,IM'naY

NINTIA 197 A0 IXNN D nvnn W11

IX D"Dn N'OXN [120,N9IX T'79N 2wa '72'7 Aan'kNn XA .NIY N'7'91 2ax¥n 7Y ANl YINN Ndwnn IR
L7122 DN NIMRY? 71 1T N9OIN NNWOK 7122 Nin'7xn

NTY %W uATalL A0A 79 'Yya ax¥n NInT? 2N Tyl an'7¥xn RASPBERRY  alon 12 MTYa :n0'wn
DY 207N 12NY7 D2 NNYOX . "1y *72pa27 SMS 79 NIyTIA ININA 2 ,ynwl 2. DR axn v 1ant? 20%
¢ MmN NR2AN AT TN YD T 7V PXIAT DINNN AT TIAY A0 729 7V T awnn 'yn XInwMYRIO
[ vaTIVO NX 0"1DN I'"'7N ] LABVIEW

NIN'DN NNT'Z DIAN 7'27n2 [1'VIA .NIMANE NN AT, ANYI2'A DTN 21dN OY NNdA D VITIVON N'¥A'VIN
DTPIN "IDIT? NdYN 722 DIt NIdT 17 WL At ninana

NINYOX .D1INN NINAN AT 7W TNt 1721 . 'K DY DIINDN AT 0INNY 101D :0ITIVON 737'W TNty
, TIDAWNA NIMP'TA 112N AYN 719 DN N7IY'Y NNIYpn 27¢% [N . .odn 21 1a't? VR nooin

D'"MYONR n'up'|19'1 n'p'm nmen iIT

AbRhk}
[1070'O |IynY

0524805333 11

12



W12 A0TIAY MMTPNA YN0 @

QM0 7RO Y"1 A"9WN "2 100N0Y7 0'NIN NIVXN

'0TIN DN

‘A N90)

A1;7'WIA 222 YT 'V D'VRYND

(31050 - 'x '‘0oT1In DN N2 VF'INY)

13



W12 A0TIAY MMTPNA YN0 @

QM0 7RO Y"1 A"9WN "2 100N0Y7 0'NIN NIVXN

'0TIN DN

1 N901]

A1;7'WIA 222 YT 'V 00RO

(31050 - 'x '‘0oT1In DN N2 VF'INY)

14



W2 A0TIAY MRTRRD AY0NA @

QM0 7RO "7 A"9wn 1 10ON07 0'NIN NIY¥N '0TIN PN

270 9007 TV 9N RARY A0 773107 NTOAY MW ARV (upanD nyes L1

7¢ NN7¥NN 1IR? TN 0N DN XY XD DMIDR7A DYIA701R 109 arvaroima
NI NIV'Y DI NINYZ .ARMy NTN? N17700 ndN wn’ ,minn NT'n7 niooin nidyn
TN NIR NIFA7 720'w 077 7277 X'D DVND .D'VRMIIR 7Y AI'0 NNLVNY NP NTNY Y
A0 NI'YA7 NINNAIT .WRIN DWIT NIR7nn N N DNXRY? INIX 21071 IKT' IR NNN L, TN
[PINN '©7 NRMN ‘0 AT 7w NIV7EN A0 , T ANd2 NNS0 7w NNIMN A0 NIXIO)

.not spam IX spam NIMIALVRYT? D'7'"'R A0 ,[N7W “INITIIN

Support Vector Machines, Artificial Neural Networks, :ni7a1n a1'0 NIV'WYT NIXNAAIT
DX NYpPANNN N7RUN n71Y .Bayes Method, Decision Trees, Linear Discriminant Analysis
A1'0NI [IN'RN 7Y XN [T N72an NNN 7wn? ,nntion nLV'Y? NI9TY W'

2v DRNYN Y¥a7 207 mpn NTNa NNO5N NIV'Y 150N 1DN7 (0P'N9Y Y aunn
NU'WT? NI9TY W' DXN N7RY7 NNYY7 NN 2110 NI'YA 190N N7RN NIV 7w D'yiINan
AI'ONI 'R AT 7V YI?'R 7wn%? ,0xaRUNN NINd 7V yI?'k NNN NNNKRN 19 7V Nn‘ion

ANmn “mropnin

-1 ,C/C++/C# nowa nd>wnn DX wnn? N1 ,|'o1'7'n? .MATLAB N2'201 nWYN NTIAYN
JIN"'91 IN java
.(Machine Learning) nad>n nTn% :pnn Dinn

P H‘HR INBOX
= B SPAM ) .
Spore-bearing plants Seed-bearing plants ok > " J
_ o
‘L » CLASSIFIER <
I Ferns ) Masses J\Iﬂie-ll [ Gymnosperms angmwmg " SPAM FOLDER

/ \ SPAM . | :’u % % %

[ Monocotyledons ] [0Il’.Ul‘!‘|!dUr\->]

(LABELED)

PHOTOS QuUTPUT

CAT

DOG

25T 95 VAT N HTI0TAN NOWAD 73157 D7D NI ARNWT (uPMID nyRn (2

7¢ NN7¥NN NIK7 TNIMA ,DI'FN DN XY KD DMMDKRM D'¥7701'K 0197 rvaroma
NI NIV'Y DI NINYZ .ApMy NTN? N17700 ndN 2wn’ ,minn NT'n7 niooin nidyn
7¢ qOIN |N1'N] :NNXAN NNIX2 DNTAM 2'0NAN NI .N'0NAN NNLVNY Mpn NTNY? v
NIN'X'"7 NIODN |2 IWPN DR W7 'RTD 'R, (RN V0) V79-077 NIAITA DNTIONN D1IN)

15



W12 A0TIAY MMTPNA YN0 @

QM0 7RO "7 A"9wn 1 10ON07 0'NIN NIY¥N '0TIN PN

IR DI0P1 NN 2100 0770 .ANKRY K7 TIV IDWWNNY NIYTN NI0'1D7 0790 NIX KIXNY "D
AT IR DIMN LN TN

2AN12 NND0 7W NN 7w (N'YVI'MIX) 212'0N N'IT NIR'XA NIXIDI N'0NAN NI'YYA7 NIRNAIT
NN'NN 7Y DTN N0 7V NMIVDNL “T'N ,NIYTN D190 NRIMN 7Y 'ONIVIR YWY Non? T
7NN ,0NTN 190N '97 NNYIoN MDY D'NAN 1NN CITN ,N'90IMLVKR YN NN ,NNN

.NNIT2I NN 7'a, 01N nuw 'y ™Y

Support Vector Machine Regression, :NI7a1pn 0011 NIV'WYT NIRNAAIT
.Artificial Neural Networks, Linear Regression, Decision Trees, Random Forest

[IMN'RN 7W DX AT N72a0 NNN 7wUn? ,Nnton nU'Y7 NI9FTY W' DX NYRANNN N7RUN 71y
UTN V79 7w AIwNNI

NXIYN Y¥27 .0'0N17 Mdn NT'N72 7w NNSN NIV'YW 1901 1N7 107NN ¥ nvnn
NI9TY W' DXN N7RYYT7 NNYY7 .NN2INM N'0NAY NI'YA 190N N7RN NIV'YA 7w Dixan v
[IM'RN AT 2V YI7'R 7N ,0'aRwNnn Nid 2V yI'R NN NNNXRND 119 7V nntion nu'w?

.DNIN DYMoPN WIN VYR W NNl

-1 ,C/C++/C# nowa nd>wnn DX wnn? N1 ,|'o1'7'n? .MATLAB N2'201 nWYN NTIAVN
JIN"91 IN java
.(Machine Learning) na1dn nTn% :]pnn Dinn

Dependent Variable

Independent Variable

mput Layer Hidden Layer Output Layer Input Layer Hidden Layer Output Layer

Bedrooms | Xz

Price

gender
Distance tacity | Xs b

16



N2 A0TIAY MRTRNRD 70N @

90 79 "7 A"9wn 1 10ON07 0'NIN NIY¥N '0TIN PN

(machine translation of audio) 21277 @ SwAMIN JA3NR (¥PNID YT .3

D'¥N "N D'NY9 N1N L,NMIT N9Y DNAIT N2 NIFTA2 D'RYN] INIXRYD 10P'1N9Y% axarvinn
IT NNLVN7 NNDY7 N1 .20'N DN NNIXY N9YYT 117 1NIXIY NN DX DANT7 NNWOX 117 NNy
IN V'uni NNX N5Y7 D70 NIX DANA LINIK INTA ,NNR N9 1T 0'9PNY Awnmn *»

.DN¥pP D'VOYN IX NITTIA 0'7'N 7W DIANA TNAN1 0T VPNDY .ARXINN

[17'1 NNX N9YA MQIT 7 N7 NU7PN N1'NAY NAWNINND NDIYN wnnY :0'non 7¢ anona
NOWY7 0'7'nn NN NNANN ,MIYKIN NOYA 1ATN DX NNTA ,NNNK N9YW7 IT N5Y |2 1ayn?
.text to speech 2 W'y T 7u N'UNIVIX NI¥ ARXINN DX YMYNIL NMYUN

IX java-1 ,C/C++/C# nowa nd>wwnn DX wnn? N1 ,|'o1'7'n'? .MATLAB N2'201 nWYN NTIAYN
Invoa

I'TIX NINIX TIA'Y 9NN DINN

How are
you?

https://www.aiperspectives.com/machine-translation/ :nX1y7'7 727

17


https://www.aiperspectives.com/machine-translation/

W2 A0TIAY MRTRRD AY0NA @

QM0 7RO "7 A"9wn 1 10ON07 0'NIN NIY¥N '0TIN PN

(machine translation of text) wopY Y SWAMIN JA3INM VPNID NYRT 4

RIN NI NOYT7 NNX NOYN NNNKRN I'NNIX VOV IX D'DNON DIAN 1LF'INSYT AXarvINN
D'N'V7 .NNIY NISY NAIT D'WIX |2 Yan ¥' DNAY D'NN 7 D'AIND D202 '0'0d NIX
MIYPNA MAIMWI 9NN IXD 72X ,N1' T NNIKA DIIY D'AY |2 NMIYENA )1I¥] 12T
N'MYIN NSYN NX NN NN 70V 21N .N7217n0 NdYA 7Tan W' [naw Nniv NN |2
D'DNON] YNNWN? 7YX UKD |7 .N7X NISWA DDN0N N7'91nl N7¢ NIMMwIn NISYN IX

.M TN NNIXK 7 NOY? DNIX DAOIN? WATI ,NNNN N1 TN N7RN

NN ,NNX NSY1 JN0N 7 NINN [N1'NAY NAYNINN NN wnnY :up'noa 7w anona
vin'y 7N N"Mwn N7 0'7'n NX Nnann ,0CR 7¥ nipdu T 9y 170 110Iin Nk
TN NINDY7 [IWXRIN 27Wa .'910 VOV YAl NIIXA DAINN WTN JNon NMxX'I [17'na

.DAN7 0'7'1 7Y |V QOIX NI ,D¥NINN [17'N]

-1 ,C/C++/C# nowa Nd>wnn NX wnn? N1 ,1'017'n7 .MATLAB N2202 NWYN NTIAYN
JIN"O1 IN java
NN TAY PNN DINN

[ BOUGHT A SVEET PERSINI‘TON IN THE STORE

Y /

ICH KAUFTE EINE SOBE PERSIMONE IM LADEN

Vo 2

ICH KAUFTE | EINE SOBE PERSIMONE | IM LADEN
\ n

Es\)N :
THISIS A gSTE 22010
DOCUMENT poCUMEN %ffo

Ml

o BONJOUR {4]\'&;

Ni hdio, Chinese

Hello Ciao

Eaglish Tralian

Inpancroyie LECI

Merhalgg‘h cthi‘:f =L
Ahoj
e

https://www.aiperspectives.com/machine-translation/ :nk1y7'7 727

18


https://www.aiperspectives.com/machine-translation/

W2 A0TIAY MRTRRD AY0NA @

QM0 7RO "7 A"9wn 1 10ON07 0'NIN NIY¥N '0TIN PN

EEG 1 93 3198 :upmae nyxn .5

AYORNY NN L,NIN 72 07707 NNYWONNY NRIY NIDIY NN QW' DI :0R'1N9Y7 nxarvimn
N'DN DINN NN NN2IMN NIYYaN DNX .NIM 722 2107 7awa 07 NIv7pna 2N win'y
wUKRIN NY'T RYT 197 ' T NWIIN QYOI 7RNY TP NYIAN OY9 |"NTAN 7721 7W Nimn Y7 an'o
DXN 7T 7 NIMMK 0T DIYIAN 2107 X'N NINX 72X ,MIYR Al . '"TY nyiNn NN

. C3, C4 :niMivm NIvnn? o"win'y 0'YNY 0" TN MY IR 780 T, ' T2 NYinn yya

TIX 210N ,NDYN7 N0"D2 NIN 72 IN1'NAY NAYNINA NDIYN wnnY :10j7'non 7¥ naunn
NVINI IRNY T NYIAN 'R T QYN 79n? ,wxan DIvIT Ni7nn 190N NNX '97 070
.0" TN My

-1 ,C/C++/C# nowa Nd>wnn NX wnn? N1 ,1'017'n7 .MATLAB N2202 NWYN NTIAYN
JIM"91 IX java

.NIDN NT'N7 ,0"A171 NINIK T2YW DAN DINN

0.5V
=0 =1 =2 =3
02 [ :
L
0! N,
P4 '

L 1L HLI HL2 OL

ls

Signal Signal .| Feature
Acquisition "| Preprocessing | | extraction

Classification}—» Control
Instruction

h 4

SWPIMDD R P
https://sccn.ucsd.edu/~arno/fam2data/publicly available EEG data.html

19


https://sccn.ucsd.edu/%7Earno/fam2data/publicly_available_EEG_data.html

N2 A0TIAY MRTRNRD 70N @

QM0 7RO "7 A"9wn 1 10ON07 0'NIN NIY¥N '0TIN PN

PTIR NIMIR ANSD »3awa CNN NPtazy nnw=a wnsw UPYD DYXN .6
AI'07 VD] ,0IIY D'YWIN'YYT DI'N TINA NIXIOY [N NIAXYY NINYA 10R'N9Y% axarvinn
Convolutional Neural Networks 2100 Ni'faxy NiNwI2 wnnwn'? AN IT N1V I .NIRmnN
A'0 7wn7 LIFTIX NINIR AI'0 MNVNYT 1780 NIAAXY NINYIA WNNwl a1 V"N .(CNN)

NIV'Y DY TN' NI'AXY NINWN 277 DA [N .D¥NIXA D7 IXIR 7¢I DNY0N 7w NI077n
JINNR Ao

,CNN 2101 niaxy nimwn 2y nooiann Nawninn Ndwwn wnn? 1vp'nsn 7w aaonn
2un? NIT NI'NN 150NN NNKX '97 V7N X AION ,NJYN7 N I'TIX NINIX [N1'NAY
2TAmM 0'7'M qOIX IX 02O NN'OXI 270 NIN'M [120 D'WYY NIMIALVR ¥ qoixk ,nnoon 10

UNIN

-1 ,C/C++/C# nowa NdwWnNN NX wnn? [N ,'o17'n? .MATLAB N2'201 NWYN NTIAYN
JIN"O1 IX java
.NIDN NTN7 ,NINIR TAY PNA DINN

OAER— T +E+ ﬁlé

INPUT AUDIO PREFROCESSING  MEL-SCALED CHN
SPECTROGRAM

VGG-16 Deep
Feature
Extraciton

SVM Classifier

Car Hom (0.05)

Dog Barking (0.81)

Drll (0.03)
Audio wave Spectrogram CNN Architecture Feature Maps  Linear Classifier

20



W2 A0TIAY MRTRRD AY0NA @

QM0 7RO "7 A"9wn 1 10ON07 0'NIN NIY¥N '0TIN PN

DINRNY PTIR NINIR - 12PN PTOR A0 (wPD Ny L7

7¢ NN7¥NN 1IR? TN 0N DN XY XD DMIDKR7A DYIA701R 10 1o nrvaroima
0770 7D T .apmy N7 NiY700 NN 7un% ,nidn NTNY Niooian nidyn
2107 NNRNIN NDWYNAN 7W MIVFVDIRNI D' TAN TN NINIX IX NNRINMN RIN NITAIZA NIDNY?
D19 NNINN 7wUn? DAI0N IwnN V7P N7apPAN NN N1 DT VRP'N9] I9¥N V7PN
DINN2 NI'N7 D'710' 1T NDWNI D'YIN'Y LINIXK NINT? NMUN2 DTR 727U N7 NI07pNI

JI'RAX NNVNYZIE 02N1 DN NNVAN

N0'1DA I'TIN NININI NNINN N1'NAY ,NAYNINA NDWWN wnn? :up'nosa 7¢ navnn
NDWNNY D'WIR 7W 1aNN 7wn? NIVIT NI7NN 19000 NNX '97 0770 X AIION ,NDYNY?
.DN7Y 12T NIVZENI DD NRIMN 97 D'WIR NN NIFNYOKRN NNXD .[IN'RN 27uUn n1Dn
.NMIDN NTN? 7 NNNXR NIV'Y PITA7 [N .NIMAXY DMWY T 720 D7 N2 X7 airon NV'Y

-1 ,C/C++/C# nowa Nd>wnn NX wnn? N1 ,1'017'n7 .MATLAB N2202 NWYN NTIAYN
JIN"O1 IN java
.MIDN NTNY7 ,Nmni NINIX TIA'Y JPNA DINN

o oo
.- ‘?\\;

N
\

@ Input Layer Hidden Layer @ Output Layer

21



	3. הצעת פרויקט: מתורגמן אוטומטי של דיבור (machine translation of audio)
	4. הצעת פרויקט: מתורגמן אוטומטי של טקסט (machine translation of text)
	5. הצעת פרויקט: סיווג גלי מוח EEG
	6. הצעת פרויקט: שימוש ברשתות עצביות CNN בשביל לסווג אותות אודיו
	7. הצעת פרויקט: סיווג מידע מעורב:  אותות אודיו ותמונות

