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AlE Al 2s-ls: "EEES" - Environmental protection, Economic benefits, Energy security, Sustainability
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gdlses disdidl usiRidl Al€l Gididl. €254 Ail@dHi 2udi.
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261d: gdls2s diedidl usiRi

USIR 2iyel 41 qgeid

BEV Battery Electric Vehicle 2iyel gdlses, Hi cizdlell uid ©
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e PHEV: digs| uidz [dseyl, [drgd 2=

e FCEV: 3sY] [Rsyji(@o1, st GeaisH vie]

Al AvdI] 2s-ls: "Big Hybrid Plug Fuel" BEV, HEV, PHEV, FCEV Hi2
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iR Q1 i iR 2Hd Q1 a2l @] dslad 67 ¢ AIdIR 382U [[22uAI 6dis SIAIRIMH] AT s2.

¥AdIGL:

26id: i Q1% [4 i add At

vanilz2 aliz @1 (PV) alie apia Qo
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HIGay2 [Ggd Gl GwI Q1 (214 u1eil/aR1¢)
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Charge

Home Load
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Monitoring System —/

Inverter AC
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i€ vdi] 2s-ls: "Solar Converts Battery Inverter Grid" yui gi2si HI2
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External

siRiv(Ean
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fad e 10-12% AHie] EIRYID
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o UlsAIY: UHIQ| 2dIR 282

e sildsi?l: [afde Gyidiid 3uidzel

SIAEI
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GeJ sligiHdl

G1ddR siigiHdl

Alg AvidI-] 2s-ls: "Nano Makes Everything Better" - Medical, Electronics, Energy

ved 2(Gl) [4 d1ei]

Hecayel Geradl ddlHls2eila @1 ds-ls dil5 eradl d2a1 Qi uR sl Hie avil.
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o BIYA-S A2l Rl g2l HIZ Alge]

Ale AUl 2s4ls: "Tides Provide Predictable Power"
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yed 2(s) [7 dfe]
12 diz? Hi[2[321 [[12eH of H7? 212 di2? sdif@2] HilM2Ro1 [FeuH] cdis SIAIAM HHwdl.
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12 gi22 Hi[H2[31 @2 10T d-1iH1 Gulal s34 uiell-l ajeigdidi Yilzald 21dd [Haiel s2 & 244 [Qela dar iz
2RAd-2194 S2l Yeld S2 ©.

Galis SIARAIM: 2412 di2? sdild2] HilM2R21 [[i2H

Turbidity Sensor
‘ Water H Sensor ‘
\>< Temperature Sensor }—/

Dissolved Oxygen

/a{ Mobile App/Web Dashboard
Microcontroller H Data H Wireless Communication H Cloud ‘
¥>{ Alert System

Yy gesi:
o Al pH, 2[Gi[S2], diumiA, AiLI01dl AHilSAs [H2laiel
o HIFsiSlaR: S21 viailJo1 Hi2 Arduino/Raspberry Pi
o syfdseld: 21 2-fHeld HI2 WiFi/GSM
e sdIGs \d2gid: S21 220w 4 [dedvl
o Y52 ge22§A: Hi[H2[321 HI2 Hiclgd iy
SIAEL
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o 321 Adif@Rs: vildelfRs ugldnl A4 H-HIA

o Ui HARBRS: HYid URlaill v g21S ©

26id: uieild] aferadidi viHlzad

Unilz2 AR 2% ARAR USIR
pH 6.5-8.5 pH gdszals
2[Gifs2] <1 NTU AHIf2sd AR
divHIA 15-25°C afze?
dAHdindl AHils3s >5 mg/L gdsaisMsd

AIE AU 2s-ls: "Smart Sensors Send Signals Safely”
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o fSsd [Saigaial: Add 2gsias HilH2a, ods vielR HilH2f
o A2 ddIRilA: AHie2s RaIME2) [Sad, d-sa1-g suyf2o)
Yy dgiell:

AY \ N\

o IZGIA: c0d] A US4 HI2 HIRIHEIJIS
o S4s2S: aHISsi4 d1a Bluetooth/WiFi sdls2(a2]

o AR-Ru: 21 visoilsel Hiz cigldy A4

1€ A -] 2s-ls: "Wearables Watch Wellness Wirelessly"

Wed 2(6i OR) [4 3jel]
[GfGe wsiAI AidIR Ad-] 1€l cididl. gAl52s died Hi2 [Glda Q1 24lidi-] 1€l ciiai.

¥dIGi:

26id: AidIR Ad-l USIRA

UsRR aAm2il siRigHdI (Sud
HidilS_d1g4 [@old [s22d [Aldsiq 18-22% Giil
vil@ls2digq Y(@-[s2ed [dfdsi 15-17% HEAY
2 [SeH AMiSH [[Aldsid 10-12% A
sshiau 2RRIYS CdTe sG-S 16-18% HEUH

26id: gdlses diedi H12 Q1 20idi
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29lid qeld SIJYEI

Gia?l [@lIay-21124 de G Q1% gl
SYVId Ad ¢lggie 3uidrel 235Y] Reyildol
ARISUF22 255Ul IS/ (SHUIY 122 (%]
Res+2Rd cifSal aifcellet Gt yA:uifd Q1 si2igtHdl

Al Al 2s-ls: "Solar: Mono Poly Thin Cadmium" / "EV: Battery Fuel Ultra Regen"

yed 2(s OR) [7 djei]

sl 6dis SIAIAM Vi dl Yu si2siq deid s2.
FdIGH:

Gals SIAIAIN: Sid [[1H

Remote Controller

GPS Module IMU Battery Camera/Gimbal Radio

~— |

Flight Controller

ESC ESC

ESC ESC

Motor Motor Motor Motor

Yu e2si:

26id: Sid g2si
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sdig2 S216R A-2d iailJa1 Y[ Sl HoIes

ESC Yizz adls s2id Jissy HI2R S2id

Hi2d 24 WivdA 2022 Y2 S O sdlg2 eMdl

Giz2?l Yid AW sAlg2 A4

GPS i34 2so1 R REIE

IMU yiold Al 2(Gi@2] seid
Yy [Rizes:

e yivceld [Rie2y: [dse 24 $2id HI2 4 Hizf viddd a1g

o 52id [J22u: 2(GidIgaseld viNRuy g sdige s2idR
o dlgdield [Rie2y: vil32if4o1 412 GPS 44 sul

e yig? [dM: gdlsesd uigz Hi2 LiPo cie?l

o srJ[dSed: AIGs S2ic 12 =[Sl [ds
siiffgid:

o [dg2: 22l Guadl [EaiMi g2 oi-1d &
o S2id: [Afdy 2122 2uls yur-2 52id 52 ©
o 22(GifA2): J1 Ad- 24 AHiRA=2214 ¥nd &

Al€ AdI-] 2s-ls: "Drones Fly Using Motors, Electronics, Sensors, Power"

yed 3(4) [3 2Lel]
10T 2] 67 0T I Y a2si] A1€] Gi-idi.

BAIGH:
loT (Internet of Things) 2 ¢iilds Gus:elid 42ds & ¥ g-2242 gI2l S2I Ashid A4 [AAH 52 8.

26id: loT A1 Yy e2si

(3
g2s si Gelseel
Ad S2l visIs2el dIuy i, ol A4y
sHls2[qz2] sl 21l WiFi, Bluetooth, GSM
S21 M=ol HIf3d] [Gedvel SA1Gs swyf2a1
YR P25 Yi4dld [sa1uldls Hiclgd AW, S2laiiS
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Yy daleli:
o Uidesdses: Gus:eli viscile 12 didild 52 ©
o A2 4Ifdd [ely dg

o S21-[3dd: Add [2laiel 44 [dedvel

1€ A1 2sls: "loT Connects Smart Devices Using Internet"

yed 3(c1) [4 dye1]
si6ilds V14 vsi6i[s gdsildsa gl aumeil sai.

¥YAdIGL:

261d: si6ifds [a v1s16ilds gdsi[sa

VEITH EX si6il[ds gds2ifAsy uisici[s gdsall[sa
A2l S16i4 A181Rd I [RifdsiH, e
Geuled AHIEY diuMi4, B2 @13 dIuHid, scil4 34
ddRilsdi dgls, gail 2SIy dg S6I2, GRS
(Sud A1l Gauled [SHd Gl Gauied [SHd
SRigHdI A1) 2354, s1RigMdl Gli] 235U, sIRigiHdl
vifasai [Sad, HidR A yidyd, HHi

Yy dsladi:

o IR sicif[s iRl vHigIRd WidRd1 diuR ©
o 6i2: SIGi[HS Wikes Acizg2 d1u3] 215 ©

o 2s1GuRj; visicilds ag 222 v4d 2516

N oC

o ddlddi: sIGi[ds 4dl i Sseai veH s2 &

alg vdl] 2s-ls: "Organic: Flexible, Cheap, Printable vs Inorganic: Fast, Stable, Expensive"

ved 3(s) [7 3Jel]

12 )2 dIg2 52id V4 HilH2[R21 [F22u4]1 6dlis SIAI2A1M €121, GaidIMi AR/VR 25A1diY)I SIAEI 34 Guidi-l aui
s2l.

¥dIGL:

Gals SIARAIN: 2412 22]2 dig2 [z
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Light Sensor

> Microcontroller

GalidIMi AR/VR 2s-1di%):

7 ]
T~

Central Control »>

A 4

26id: AR/VR vil@sel

GdldI AR di[@sal VR ifG@seld

Hey§suRol varoidl Y- 1] 21 [@ydeld

dcase %3 siAdl 4(Ssd 2[01

fRigel g-23(s2d a@lo] AR SAIU3H

Red isse [Gosyadigaseld aRjid 2li3H
SIAEL

o [AsfAid ulRiaier: y(aid, y-ialdd eilluidiq didigrel
o [Rui2 sidcilReld: ajuid HI[2oy 44 2iS usay
o (335194 [Gasyacigaseld: 3D Uiclaigbal 244 HiS[ddl
\ by N\ C (4 (4 N\
o HY24A HUIZ: AAd-21gH HIdlTERl A 11T [HarRe
Yy SIYEL

o [SHd g2ISi: il UlRigiRl A4 U1 Wl

AdMd]: SviH-Ysd uleigiel didigRel

siRigiHdI: 235Ul eluig 214 2Ha1-[HalRel

ddlddl: Hi4d-s12j22 [saufd(sH] 4d] 2di

2lg 21w dI] 2s-ls: "AR/VR: Training, Design, Remote, Maintenance"

yed 3(4 OR) [3 d1el]
212 (224 2] 87 siduel IR usie] 2112 [Riz2u] A1€] ididl.

$dIGi:
12 [FreM A offgelivl]l R © % 42, S21 WidiR21 A4 AHi2ivel-1 Guaial s34 (el & © 244 ciedid] uRR2 @AM
UYSE 52 ©.

N [ \
26id: 212 [[i2uA1 YsSIRI
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UsIR qei

IS ¢iM 20¥1(dd =R [Hel

12 @2 2183 grgl25UR N2

412 [Bis ojlgeliuil uigR [ddRel

12 dcase H[Ssd HilF2lRo1 [[eeH
Yy daleli:

o 24 AIldAd: 29-Ay1A4 &HdIRA]
o sds2S: g2242 sdls2(a2]

o qsddeila: 24 A1 oflvid 44 yarg

AlE A 25-ls: "Smart: Home, City, Grid, Health"

yed 3(ci OR) [4 d)el]
2UPI[[s YdsilAsidl 1Al A4 Vif@S214] 21€] Gid1di.

¥AdIGi:

261d: dI[[s gdsildsidl siuel

SIJYEI qeid

dgrilsdi aall eIsi, WY dg
sl [Sud 22q Geuled

Hi2i [dadiR izl yuigl uz [l=2al
AP dIuHI4 34 2R Yiai[dol

Jdifd@sel-i:
e OLED [3ad: 2413sid, TV, dig(2a]
o AIf[s AldIR Ae: duls didI Y4
o AdIfAs 21fF3222: durils lS2
o gdsaifds Uue: E-2sa, 2418 doicy
Yy SIAEL
e Ol Uizoid Gus:ell HIZ A1oY
o yReels: 2l-g gdszilHs

o vaigeld g5 cIAISASeHd 241HA]
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AlE Al 2s-ls: "Organic: Flexible, Cheap, Large, Low-temp"

yad 3(s OR) [7 ]el]

(i) ud?l asia ddl 2112 alSa10 2 (i) GRS [RH4] Yunield 6dis SIAIAM €IRI.

¥dIGi:

(i) dRcid ™12 diYU GAls SIAIAM:

Heart Rate Sensor

Accelerometer

GPS

I

| . .
Sensors Display Battery Wireless
Microprocessor
Memory Charging Port
(i) GlIa1¥Zs [[i2H cdis sIAIA1MH:
Biometric Sensor Signal Feature Extraction \
Template Decision Access Control
/

Enrollment

Database

412 diYy g2si:

o AN ¢I2 22, visAdriH22, WUISIY

GlIdiNZs [y g2si:

yidiAR: ARM AH141Rd HIgsiS2idR

[Sad: 22514 OLED/LCD

UIdR: RuI6id [dlay ciz?)

sdfs2(d2l: Bluetooth, WiFi, J&jd?

o AR HIRYA: GHIAMH[ES S2I SWR s &

o i1 Yfd2: gluaiq [Gecivel 14 [Fsyel

o S21GiA: AgIddl 2nd2Y 2IR S ©
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o HRIDI A=A 2212 s2cl S21 12 =Ml

o [SfRi334 dif@Fs: udel HyR 2| SR ©
Yy dgiell:

o 2524 y2(aid Y32 AHIgs[2[sSeld

o Ad-2194: dicsifds wii(id1 14 uldaie

o AisAIY: 219525521441 G AisHIe

AlE Al 2s-ls: "Smart Watch: Sense, Process, Display, Connect" / "Biometric: Capture, Process, Match,
Decide"

yed 4(1) [3 d1el]
2124Gi] uIgHi NOOBS, GPIO 2id LXDE o 2iyel 243y 1l
FdIGH:

26id: G2 UIg iy

daiu 2iyel 2a3y &g

NOOBS New Out Of Box Software A0 OS g2idel4

GPIO General Purpose Input Output 8I1SdR g225 [N

LXDE Lightweight X11 Desktop Environment Sas2lY 225
sl

e NOOBS: 213A1d14] HI2 AUGHR] UIg AU 220 Gi1d €
e GPIO: Gligl ¢ISAR HI2 40-[Ud sds22

o LXDE: ¥52-5-5cll Allssd g2252

AlE AUdI-] 2s-ls: "New GPIO, Lightweight Experience"

yed 4(cl) [4 d1e1]
OLED uz sl Hig @vil.

SdIGi:
OLED (Organic Light Emitting Diode) 24 [S2id 2sH1d%) © % 516i[As 2idisHidl Guaiol 52 © % [Agd Udie dId] SAIMI
14 IR UsI2l Go 52 ©.

Yy daleli:
o 29-ysifeid: cisdigad] %32 -2l

* Yidd} Higlgd: AHRid uidal [sad
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o Gy sil: vl sinl sy

o dIgs Q21 WI: sig sAR [Se2iel4 el

26id: OLED [d LCD

VEIEH FX)
Gisdlg2
si-gle2
sy

ylge

vifdsel-:

OLED
32| eil
U-d
AHI-[e

S
I

AL (SIS g4)

e HI2s5id: Samsung, iPhone [Sad

o TV:vilMay 2f@fdosH de

o Bi2iHilRy: S2i6iiS [sud

o dRGIGH: HI2dIY S

SIJYEL

[ (3 \ \
o Q1% SIAH: AHIOI UIU2 gY2(2

o ddrils: duil 2isiy dg cidid] 2is1

o s122 Ravi-y: sid Higld 6aR 2l

AlE Al 2s-ls: "OLED: Organic, Light, Emitting, Display"

yed 4(s) [7 ye]

212UGIE] U194 211(E25U2 14 6dis SIARAH A4l

¥dIGL:

Gais SIARAIN: ARUGIR] uIg AHIS2sJyR

Storage

LCD
%33

1000:1

Hdd

ARM Cortex

GPU RAM

SD Card

— \
M

System

i
N

GPIO Pins

USB Ports

Ethernet HDMI

Audio

Camera Interface Display

No. 14 [ 25



Renewable Energy & Emerging Trends in Electronics (4361106) - Summer 2024 Solution (2/%2Idl) by Milav Dabgar

Yy gesi:

26id: A/GIR] UIg g2s]

€2s AfAlEse sil

CPU ARM Cortex-A72 Quad-core YU YiRi (R
GPU VideoCore VI Allgsa WidFol
RAM AGB LPDDR4 [Ji2eH HHil
RIS MicroSD s1S SNVEIESTNEYEEIY
GPIO 40-fG4 ds2 $1SdR g5
sdls2[q2] WiFi, Bluetooth, Ethernet d29s AsAA

uIlS2su2 @ael:
e SoC 335194 [JzeH A4 [Ay g2l
o di vldR: Q1%i-sIigtH ARM yidaR
o AisAUSHAE: ¢ISAR Uigs2a HI2 GPIO Uy

\ A AR

o yl@illSar: dllSal HI2 sISd? MAsAidel
g225:

o dlfsai: 4K ¢l HDMI 241Gy

o AI[SAL: 3.5mm s 14 HDMI A1[S]

e 5¥2I: CSI SH2| sHse?

o [Sad: DSI [Sag sdsee
difdsel-i:

o [Rigter: wiaifiol x4 gdsifHsa efluig

o loT Migs2a: ¢iH viiziveld, -

o lSUl A2 iy A-222g4H-2 [JeeH

o RAdiRs: iz HI2 S2id [Fa2r

Al€ _AdI-] 2s-ls: "Pi: Processor, Interfaces, Projects, Internet”

yed 4(21 OR) [3 de]

AN A Y

1UGIZ] UIY @] B i dl SIUEI VA dRGIAEI @] H?

SdIGi:
RAUGIZ] UIE A Al, g [R@216-611S 51J22 © % [Rlatel 44 2liufl+ Wissal HI2 [S31g- saMi 211 ©,

26Id: SI”YEI Vi JNRSIAEI
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SIAEI JIRSIAEI
2ig] [Sud HaUilEd siieiudl
i 4193 [Gice-g 22i¥ 2l
GPIO [ SD siS-] %32
Linux 2uié Aud-2194 OS Aa2il
dialvis UId2 AdIJd AHAIA]
s®Jf2] iz Hailéd RAM

Yy daleli:

o g UA-2RARSI1RK 51Y(221 ARl
o dRi219d: cielde WAkl aiivIAl 21UIeS
o iud aiai: Hsd Ais2d? Vi SisyH-2eld

Al A1 2s-ls: "Pi: Cheap, Small, Educational vs Limited, External, Power"

yed 4(ci OR) [4 d)el]
OFET u2 sl dig dvil.

SdIGI:
OFET (Organic Field Effect Transistor) 21 sicilds 2iMss(s221 aM2l41 Gualiol s34 [Ra[RIo1 244 vialgSeld Hil
213222 ©.

Yy qaeli:
o IS H2RAH: siciH 2H141Rd AMiSsseal
o di 20U ARl AHIgIRd HidifRidl
o SAlSAGA: WIfRS G2 UR Gi-Id] 2Is1
€ N \ \ \ \
o I ARAIL Hi2l [Sad HI2 >idy

26id: OFET 2252

g2s A142il sIf
Jl2 Yed gdsals S22 5dI $2id S2 ©
siggdlsys g23yd(2a1 daR dleA Addeil AHEI 52 &
A AN \ NN . \ \
Hi2i/54 ved si2sey S22 g¥seld/sdseld
Add HdI[s JMssse? S22 $55214 U2
vifGsel-A:
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o sdfsdicd [Sad: gull 2151y ddl 251
o 2412 5IS¥: RFID ildsel
o A SMsd A4 cAIdI[Fsd [S2sel

o dif¥s alSza: R [SRed alSea
SIAEI:
e 4s[Asd sdlsAlcld2l: ol 2s1u ddl gdsai[AsH
e dl sie2: ag Guuled
o 3Y 20RAUR: GII dIuHI-] viadiFor el
HajeAi:
o di¥R HilGif@2l: [Aifdsi4 sadi ey
o 22(cif@2] geyds: 2 2112 &fleid!

o HAIlEd siRAgMdI: i) 4RI adlsy

i€ AvidI-] 2s-ls: "OFET: Organic, Flexible, Easy, Transistor"

yed 4(s OR) [7 d)ei]

461 W1g viZa-1 usiRiHl YA cididi. UG uigH] [Alda 2iTulRa1 Rl i s,

¥dIGL:

26id: 21IUGIR] vIg vigd

vi2 usiR il

USB 4Yigy

HDMI 2 Higsi HDMI
GPIO 40 [\
Ethernet 1 Ui

AiSi 3.5mm %s
uige USB-C

SN2 CSl sds2?
[Sad DSI s-s2?

UG UIg HI12 AU [[e2wu:

26id: 1I2UGi2] UIg AHiuR2a1 R
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oS Usie
Raspberry Pi OS Debian A1¢liRd
Ubuntu Linux [ddel
LibreELEC vl(Sal a2
RetroPie NIPE

Windows 10 loT Microsoft OS
osmcC vl(Sa1 22

Raspberry Pi OS 1 §ua @giell:
o l-gR2ies algdR: UiNIfdI 2, Ails Y2
e GPIO Aui2: sISdR g-225[21 dIgaizl ]
e giaifeis: Scratch, Python, Minecraft Pi

o dig2dg2: ARM vidif HI2 H1[@HIg%3s
g-22ideld ugldii:

e NOOBS: 2134Idl-Hxlyel g=2ic

* Raspberry Pi Imager: 1i(s[Riad g4 2d

o SIASR SR Visdles Y5
SI”AEL:

o dgel: [dlde dgi H12 ciglde OS [dseyl

o sRY[[F2]: Hial Y232 6i%5 Vi 4uie

o AuS2A: [HuMd [isyR2] 244 glu2 vus2

o SAR2UIYS2UA: AHiU4 A1 dgilsdl

S HIZ
M1 GUIDI, 2131 IRA

A4 Aifdser-

loT Sdduy-2

Hl(Sa1 221 Mol

1€ Al 2s-ls: "Pi Ports: USB, HDMI, GPIO, Ethernet" / "Pi OS: Official, Ubuntu, Media, Gaming"

Med 5(4) [3 3el]
ueild alH21 412 NumPy python library 24edi.

¥dIGi:

NumPy (Numerical Python) A4 dstifds 13221 Hi2H] ynajd digaii] &, = Hial Hl-SIgH-I4d 21223 44 21ifGi[ds

$521 HI2 Y2 UEl S2 ©.
Yy daleli:
e N-dimensional Arrays: siigiH 242 iUl

o Jjifeifds §sel-d: [AlFaR AHaTal, siRaR 21-usiH
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o dissIfRRa1: [Aldy AHISIAI A2 U2 AH1U2l-

N\

o H¥4i2] dilglRIa-2: Python lists s2adi 255Ul

26id: H2ild dl[d21Hi NumPy

§seld

iR

([GlFa2 A1agall
RRlRsy

N

eSH

ML Hi dif@sei-:

GuaidI

Sl 221RY

R EEESIES VEETPEY
sl i1(a(Fa

Sal Y221

o 321 MlWiRdIR&a1: 2 HAwydelH 24 sdllFol

o sglu dil=HaRor: 21(Bifds 3uidel

o Hisd gRaH22ld: BiIiRyy HI2 HIZsy AUl

AlE A4 2s-ls: "NumPy: Numbers, Python, Arrays, Math"

yed 5(6i) [4 d1el]

difAs gi2idicegs Ad (OPV) @] 82 ddI sif [Rigidd 44di.

¥UIGI:

Gelerel

np.array([1,2,3])

np.dot(a,b)

np.mean(), np.std()

np.random.rand()

OPV (Organic Photovoltaic) dd A si6i[ds aMsss2aldi Guaiol s34 usield dlxuildi 3uidRd sadi didiR dd ©.

siiRgid:

Sunlight

Organic Active Layer

Exciton

Charge

Electron

Current

Yud waIdi:

e usiel el sicifHs Hidsyc si2i- 2l

\

¥ ©

\
|

o ifsA2d siH2I: 611G gdsal-sid Ual 6id ©

o YIF AURIA: S-SR P25 U VilsVe- [AeifFd 21 &

o UIF 21RAUIE: AS2IA B i JASAISA dRg WU ©

AEAY

o 532 sdseld: 6lig AlS2 Udle Ypi s ©

26id: OPV 225uR
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AR 121l

idis ITO

Alsey daR HIdI[4s 6d-s

sais AR M

Gig2 duA PEDOT:PSS
SIJAEL:

o dqrils: wWilzs uz 6iid] 2SI
o sOdl: Ui2oid Hdsel-
o ISl [Bud: dicjei- vl
o yReels: fl-g U
HaieIAi:
o Aiss] siRlgHdI: 10-15% (A 20%+ [[[dsid
o R[GiI@2): [SuSeH geyds

o dIgs21YH: Visici(is A s2di A

Al Al 2s-ls: "OPV: Organic, Photons, Voltage, Excitons"

yed 5(s) [7 djel]

siguel U1 Heild dlda1 %(-E-I'-ﬂ A1€] Gi1dl. sigduel sl 2ifeihdHi adi s2i.

¥AdIGi:

261d: Heild dlda1 ge

2d UsRR
TensorFlow Sl @lo1 gHas
Scikit-learn s ML digai?]
PyTorch slu dlHo1 $Has
Keras slg-ddd API

([Go1dai2 uai: TensorFlow

c

SI3

yleels gdsals
ysi2l 2y el
Gis gdsals

sId&iHdl JEIR &

sis HI2

*J2d H2dsi
Yu212Id HE@II[ReM
Aelied 44 [ds1y

syl wizi2iguol

TensorFlow i Google giR! [As(Rid ML HISG cididdl 44 d-id $201 HI2d Aiu4-a1iaf Heild d@fd21 $Has ©.

Yy dgiell:

26id: TensorFlow g2si
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(3

g2s SI
Y (4 AN AN
2 HlR-SIgy-2I1d A23
TS SinRjeel4d sl
SYETREY i[5255Y2I4 AH-I4RAH=2
vlRedzA slg-dad APIs

S EEEDER

e §2¥-s: Python, C++, Java APIs
* Gis¥i-s: CPU, GPU, TPU 2uié

o [SfRgcyes: Hlc-[Saiga 2o

e Misseld: Hisd Aldol A4 iz

vifdsel-:

o g 2sPARIA: S22 (43 212s

o JAE AIGY: 2522 YiAlAdI A4 2l-d2l

o 2sUS2AA [FR2%A: ifsdold 522

o 2194 [A2]2s: siesife2ol w4 [H[Sseld
SIJAEL

o 25d(Gi[a2l: Hicligaell S ai-22 Yl

o sdfsAfGil@2l: diea-ei visselH el

o sRYF2]: Hig gsilRren w44 auid

o [dasydigaseld: Hi[H2(221 Hi2 TensorBoard
sis Gelswel:

import tensorflow as tf

model = tf.keras.Sequential([

tf.keras.layers.Dense(128, activation='relu'),

tf.keras.layers.Dense(10, activation='softmax')

D

GaidMi Guidl:
o Google: 1 Ui visy Ai[eHigsel
o Sea5R: H[Ssd i AHI[AR{1A
o 191 siS [Sesel [Fewy

o Bi2Hil2y: AHi2i4iH dldsd Sddur-2

AlE A 2s-ls: "TensorFlow: Tensors, Graphs, Scale, Deploy"
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yed 5(4 OR) [3 djel]
u2ild @ld>1 412 ui-si python library audi.

SdIGi:
Pandas i S2i Hldwydeid 244 2i41(dfRia1 HI2H] Python digai?] &, ¥ 225US S2I &-5d Sd1 HI2 S21 225UR U 2GR YEI
S2 9.
Yy qaeli:
e DataFrame: 2D GGicS S21 252
e Series: 1D doics 22
o 521 sdlldo1: M1 deys, shasedt &-sd s2q

e s18d 1/0: CSV, Excel, JSON, SQL 3ls/2ig2

26id: Heil4 alH214i Pandas

§seld Guidl Gelsel

s21 difsal Seldied gwié pd.read_csv()

s21 sdll1 Mol Rya/(sd df.dropna()

s21 [Ridseld sl [$eee df[df['col'] > 5]

ENEY YRR YU A RIS df.groupby().mean()

ML Hi dif@sel-:
o 321 Ml S2iRiza sal viH duIR s
o gluR VilEEARI: A Rdcniql S2mizi 4a1 §luaif ciigal

o yisAdi23] A4IMGR~A: S21 Uz 44 cigl 21l

Al AvdI-] 2s-ls: "Pandas: Python, Analysis, Data, Structure"

yed 5(ci OR) [4 d)el]
ddH2s Raf@2] 214 ajxid Raifdz] aqi dgiad 2umal.

¥YAdIGL:

26id: AR [d VR uiineil

No. 22/ 25



Renewable Energy & Emerging Trends in Electronics (4361106) - Summer 2024 Solution (2/%2Idl) by Milav Dabgar

VEIEY EX Ad2s Raif@zl (AR) ajud Rail@zl (VR)
vaigrel dird(ds [de + [S[F2d Aidzd iyevel gRfd (b
¢ISdR 2412514, AR 2d il VR 3sde, s2idd
gueid Ailels gyeid iyel gueiq
g-22sel4 dixd(ds [de + [S[¥ed Hicss2 Il dRfAd AHioBS2R
(Sud AHie] [SHd Gl [SHd
HilGifazl Hicligd A4 vizoid 2221-3] J2y

Yy dsladi:

Raf@2l Risai: AR did(ds 14 gejuid [Meiel s2 9, VR dizd[dsdl 6ied ©

Y52 AsAURy: AR did[dsdl gg1R &, VR -dl dixd(dsdl 6119 &
o il@selA: AR dldoiald, 21ifa1 Hi2; VR 211, 2421 Hi2
o ISdR VIUASINI: AR 991 2ifSdeluil siSded] s32

Gelseli:
e AR: Pokemon Go, Snapchat [sc2af, Google Maps Ald2iei
 VR: Oculus 1, 4faAd 22, sdlge Riyde

GuidI SJA:
e AR: [R2d, [figiel, Hef24-, HIS[201

o VR: =222g44-2, 2[421, 221, [Sa319

AlE A1l 254ls: "AR: Augments Reality vs VR: Virtual Reality"

yed 5(s OR) [7 d)ei]
Heild alda1 2j 82 ueild alda141 [@ldg usiRil uui s2i.

$dIG:
Heild afo1 24 211R[5RIud g-2(Aw-a-i Gulderol © ¥ suyeaid auwe d wiam saf [G-1 Szmiall 2iluidl 44 [efi dal
A&iH Gi-1d 9.

Qvl;
Heild afHo1 21 [Gedver s2al, Yed AHinuial 244 eiluidl Ued AH18R vi4HI4 22l [Feii ddl HIZ2 AIIReHAT Gualdl 52

\

8.
Heild dld141 usi2i:

26id: Heild dal[Ha141 usii
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USIR qgeid Gelerell
YuRaIgss doics Seiall eilui &

UAYURAIYASS  AHdciEs SeHi Uad @l

Rysiaii- 214d A4 22 gl2l 2ilW &

1. JuRdIgss @l

Training

JuRdIgss dld141 usixi:

Algorithm

New

o sdlfAl§Seld: 52012195 VH-{HI- (RUIM/HI2 2UIH)

o [Ral214: Add deys AHHIA (a1 [SHdl)

2. U-I-IEA‘RCIISJ:’QS dal[ar:

o SERMRDI: AHIH S21 Uig-2a4 YU 52 O

o YiAi[Viald: dRUcIc gri4l Acig 2nd ©

N\

o sigi-Il@2] Rsseld: Sai sindls32] g21s &

3. Rgsiai-2 al[ar:
o %2 dl4o1 A2
A Y \ (4
o VilARAH2; A ad] [Feey
e [Rdis: slsais Hs[Hasy
o vildail: [sa141 Hi2d] 20141(d
USIR HICI vild@sSel-:

26id: ML vild@ser-

USIR
YuraIgss
H4Yud1g3s

Reysiaii-

vifd@seald
H[Ssd siaR4i[A
HIS2 Gl1S2 A-I[A [

AHi2iHiHd s1gfdol
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sdilA[ss2i4, [Ra4214
¢ & sd2(321, AHI[[A2IA

Q-learning, uil@ail aAlSui-=2

Model

(ETERTR-EYEY
gHgd UM, [SHd yaiqHI4
S2HR AdH 22l

214 Wdgol, Ricii2sy

Prediction

Gaial
RIGEES
Red

AHi2iHil2y
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Yy ARy
o YuaIFss: (a2 Ralei, [S[RI% 2%, SVM, 2 dedsi
o A4YurdIg3s: K-Means, DBSCAN, PCA, Apriori
e Rgsiaii-2: Q-Learning, Actor-Critic, Deep Q-Networks
ueild alda1 ulEa:

1. S21 Vissilsel: Acileid S2iied vishHid sdl
. Sa1vluiaif@a1: s21 sdld 44 daiR s2dl
N [N \ .

. SIuR [Adseld: Hecaypl dRucic uRie s2dl

2
3
4. Hisd 2[[d1: S21 U2 AeIiReM 24 529
5. Hisd gde|ield: sikiemdl 222 s
6

. [Bwdiadi-; vissel4Hi vudlszul

SIJAEL

N\

o Uli2iHRl: HYAd SIM €IS ©
o sl gvil SIRAMI HIHd]Y siigMdl sdi 2113
o BdlGIE2]: Hizl S2idi2y &-5d 52 ©
o VisAdgIHdI: dg 521 12 YUIR &
ussIRi:

e 321 5dild2]: 2ae, 2icildd S2i-] %32

o AidAFRo1: Hisd 2[H21 S21 Hi2 v [Afee

o g22f2[Gi[a2]: secils vieoliRemd ods olisyl :aeiy

o sinzeldd Railai: Aigupi yidifRidl gl %32
didlds glduidi Gerereli:

o Netflix: ydl 251-S21 (J}ud1g3S)

e Amazon: s22H2 A2IH-2214 (AH-4JUd1g%3S)

e AlphaGo: o4 W&ol (Rg-siahi-2)
ailfd 2-sai:

o Slu@lor: siglda dauaf aleg yrd Hzasi

e AutoML: 1i2i2s H2ild dalFa1 vigudig-

o Y AL HIKIgd i 10T [Saigaia uz ML

o isAddcd Al: ML [Queiid g-22Mi26id ci-iag

Al AvdI] 2s-ls: "ML Types: Supervised teaches, Unsupervised discovers, Reinforcement rewards"
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