I Y / Research Paper

ATl NI & @areq died & i 4 gguagy @ yRadTar qfier

The Transformative Role of MEMS in Building Next-Generation Automation Skills

9 IR, AgA ASARR!, Y {AR', 99f AIea? ¢ Hadd Rz
Sansh Bir!, Rahul Bhatnagar!, Manish Kumar!, Varsha Yadav?, and Kulwant Singh!*
'Skill Department of Industry 4.0, SFET, Shri Vishwakarma Skill University,
Palwal, Haryana-121102, India

*Central Institute of Educational Technology, NCERT, New Delhi-110016, India
sanshbir.dagar@svsu.ac.in, rahulbhatnagar@gmail.com, manishkumar.svsu@gmail.com,
varshayadav616@gmail.com, kulwant.singh@svsu.ac.in

https://doi.org/10.5281/zenodo.21817576
T
ASh—golde—Hab b d—RRed (MEMS) ¥adre™ @& i, fA=or iR Rerr & TRie ®f 9ad
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AT B | 39 A¢ A ° THSUATH I difead, anfefe AR ik W fafvmior § Suanr &1
ST dTell Faarer Jonferdi @& &g | ol Wl 6T © |

JEferT & e H, TRIeRIMICR, SIRRIDIY, 91 3R d/d HaR o UHSUHTE IR Aeld
PRz GRREd ST H Ayt ST 41 © | A RIared 3, Wi o 3R wrarferd R
IEAT (AGV) BT 370 GAfaRvT & A1 JRIE IR FIAaTgdad Ad-fomar ot § \er g41d € | g1
P I Ig A T & fh D THSTHTH U= AT USRI & ARIH | AFa—IIdle id:fhar
DI HeH T 2 | T8I, AR UThiaed AAII Bla—HTdl Bl Thed & 3R Io Sed Heldhdl D A1
Jeifed foharett # uRafia o € S/ Afamee ok ffthr arif & v 90% | 1S Awerdn
R T B B | AT AT 7 Dol NS IR BT Tl wRelt 2, afod @masiRe W@
DIeTet fABRIT B BT AT A TIRd Bl R |

EICad & AT, TAS AU R BT ATID WU A YATJATT ERITT AR qAaRo FERT1
H IUANT b1 ST 8 | HUH, Sa1d 3R A9A IR ARAR Fffehar Tar o= &1 S e e
fehamall T 318 Holi—hRIet TR &, SISTCIgH HH BRAl & IR [EHTSH HAaTeld DI gemdl <l & |
HE@YUl 91 I8 & [ UHSUAUH—3TETRT WichH 2eftih 3R UfRiefor arararor # A1 uer fby i
RT ©, Sal BT 3R SOl AR THIHRYI, J&ICHd 3R el [SSe § ARG 39 U<l
TR Fh ¢ |

@l TR, THSTATH Ty dael Geb debeildb] I A Bl AP &, T8 U DIRIA—Tdcid
2 | e HEHT Bl ToThR, RRTH Telu H IR HR, 3R UThfcdd ATa—HA AU DI G
TR, THSUAYH PIRITE Bl WaTer & AIS & oIy TR 3R 8T & SR I BT S&NT 4.0 31K
ST I8 FAre B I FHAT & oY Aaedd ISRV H o B 8T 2 |

4 qd ¥ goiRfl dax g # orgAifRd U S IS WP, ISSN : 1549-523-X, I¥: 24, 3fd 2, WA 2026



e IR, A 9SANR, AN HAR, a9T I1&d T gerad RAE, FTell UGl & Iqare PIerdd & T H

Abstract

Micro-Electro-Mechanical Systems (MEMS) are changing how automation is built, controlled,
and taught. MEMS devices, which combine small mechanical components with electronics on a
single chip, have made sensing and manipulation not only more compact but also more dependable
and cost-effective. This novel combination has put MEMS at the center of automation systems used
in robotics, economic monitoring, and smart manufacturing.

In the field of robotics, MEMS sensors such as accelerometers, gyroscopes, force, and pressure
sensors play a vital role in ensuring precise control. They allow robotic arms, smart grippers, and
automated guided vehicles (AGVs) to interact with their environment safely and efficiently. Recent
studies also show how MEMS enable human-robot interaction through wearable devices. Here,
sensors capture natural human gestures and translate them into robotic actions with high accuracy,
achieving success rates above 90% for navigation and gripping tasks. This capability not only supports
industrial applications but also builds a pathway for developing practical automation skills.

Beyond robotics, MEMS sensors are widely used in predictive maintenance and environmental
monitoring. Their ability to provide continuous feedback on vibration, pressure, and temperature
makes industrial processes more energy-efficient, reduces downtime, and supports sustainable
operations. Importantly, MEMS-based platforms are also being introduced in academic and training
environments, where students and engineers can gain hands-on experience in sensor integration,
robotics, and automation design.

Overall, MEMS technology is more than just a technical advancement, it is a skill enabler. By
enhancing sensing accuracy, improving system resilience, and facilitating natural human-machine
interaction, MEMS is preparing the workforce for the future of automation and equipping industries
with the tools needed to transition smoothly into Industry 4.0 and beyond.

HEeq: THASUATH, SEUNT 4.0, TE1T AR, YaATJHG ERETE, WA, Jdlfed 3RI, U8
Y JYHRYI, -G BTIHTd

Key words: MEMS, Industry 4.0, pressure sensors, predictive maintenance, automation, robotic
arms, wearable devices, human gesture
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31 AE@qul B I <8 &, STal g1 Al
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U o1 wad & e wR R AdeH, fEm ik
foh AT e | ATShISide -aT 3R ATghTNf=T

e 8, S AT B TP S &F T |
i, fagd IR UaTei Je1 dci &l Udhiad

TadId U fafdre Riaferdid (Si) 99 R feax
fafdre o1q Sfiadrgs sEfardd SUSR I91d §
3R U U91d I A & Sl 988 R B
AT R Ahd & [2] |

AR, TFGUER IR R Affold Hglei
(PLC) wfea aarfera yonferdl & UHIHRoT &
AeH ¥, FABTC SENT HJeTel ddiidi &
JeT T ¥ d8R FIhdT SR [Ieaa=iadr ura &)
aahd g, foew aRares @d &k Ffedr o
Seerg=g HHY 3T 8 [3] 1

AJTAT WG] DI ABAIBI Bl STHIA
i &5 # 3R gqeTd off X& & | 1o
@ IR & 91, O BT e e AR
UHIHROT & SIRY ATel & HaeH AR GRET DI
J8dR g9 W dfad 81 BT & | BT, Fed iR
BRI TR §9M DI STHRT Ul IR TR
G B | ARBI-sddel— Adfaed Rived
(THSTHTH) = §1 ARRAT BT AT B feam
2, R S adiadn QiR =gAad fsrelt
WOUd qel B WA 9T AHa & AT B
THEUAYH @ dR TR SAiCHIfed sy |
Iurft B & STef SH®T S 3fR BT MHR
& HROT [ILqH-RIAT MR QeTdT et Heeayu]
B & | TR IR HifeRT, S99 udue, daree
Rerear fi=or, a3 gRem Ffagmn ik ST
fafrga S yonferdt o THETATE—TenRd
SYBRON TR BB &G dP R & | ISR &
fore, THEUATH  SIRRRGTT 3R TRIeRIHIeS,
WRAT &I a4 8 SfbT &1 wfafsar &1
JER T B |

TS UHYE SUBRN & 707 H et e
ROT ; fouirs=, HERTT T, TBY IRITHRT
3R ABIIAT, ST AZHINRTH THh-Tdh! (TATAS)
& = PR T [4-6]| ASI [9] & AR,
ATgehITeCH ¥ fEoTe, FHI0T &iR SIgINT w1

D UPh YU QAU IR ST 2, o fh
forar 1 ¥ fesgmar war ® [6-7] 1

o 1: ArgHI—Riked ool (THead))
b Gs [6]

RIS & T99 TASTATE SUBRN B
yeeE, favaa i iR Shaddra & a9 Hral
THHROT, Jpoll ST AR W &I grfad
B © | TISYATE SUH & forg HEIRTS &
799 & fo i Rerar, fagga wor, ard
T, RIS R 3R Sig—HIdd W f[aar
fpar ST =1y | HERTE & =TI | W
U HRE ©: AP HRb, AT HRB, UihA
T, faR]d PR, RIS R, AN AR
qTOar [8] 1 SAfIY, THSUAT SUBRUN Bl
Aherdl HAIRIA & F1d IR 984 3T iR
FRA T | 399 TT H, HI—ImRT HRI
(ITHH, BT =41 28 (CNTs), SRHS, SIHS
TME® BT (DLC), THSTIT BT Sfactidh=T I
B T 8 S d8eR ifFd, faga iR i
T, IGE AT 3R AGHIUT DI YLD
IR B
TIEUATE dhld BT faer

UHSUATE BT Sfaed 98d QRIAT 81 B,
ofd I8 don ¥ el 8 & dee ©
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R 3MRMd IIIART & | &y afhal =

UFARIHICR, UHSUHUE/NEMS Raa 3fiv

STTT—3TelT HY 3R WIHT IR THSUATH Th-1h]

UHSTHCE/NEMS drRIAER [9]| 9 33

& 9w # Ag@yel Inree fear | 39 anremi

ITRNT &l (R 2) & ATAR THSUATH

A I G H TN @ foly & THUHTE

SUBRYN BT TR FTTT—T T SORIT 8: 5, A

eh-ilh] T fAhTd 83T | THSUATH BT [
1952 & UG W IO 3N, 919 U8  TASUAYH
SUFRY, U a8 @ d a1 (SAW) fhecy,
SR $ §T JMASHR foham T o | S9a 91g,
o= THsuaTy IR S e wu |
Ul o, R H MY, SN §dhuie fiex,
UASUATY  STTSRRGIY, TASTATA/NEMS ¥R
WER, UASUATH HATSHIHIA, THAEUATH

JMgRT (RF), Sifftedhal 3R 91T THSUHTH [10-
15] |

qad WEnfifeal § THSTHTH SUdRT
SUYRHT Soldei-Iad, TR @A IR Oig
fafecar, ot 3R gafavor, sffemifea @ik
gRIE, TIRRUN 3R <&, Ug=+ AT SUBRN
S 9= & STUANT ¥ R By ATIBIND
AN & oY Ueh =TT SHRAT ol & 2|

MEMS Categorization

Fluidic MEMS RF MEMS

Used to change or
transmit high
frequency or Radio
Frequency signals

Used in flow and
]'5['...'.‘\.‘\'.”1.! SCNSOTS,
poecumatic valves, and

I !l..'[1'|.|!'| Fance pumps

For biological,
chemical, medical, and
pharmaceutical

Include; metal contact
switches, shunt
switches, tunable

applications. capacitors, antennas ete

Optical MEMS Bio MEMS

Designed to interact
with proteins,
biological cells,
medical reagents, et

Fabricated 1o direct,
reflect, filter, and/or
amplify light

Can be used for drug
delivery or other in
some situation of

These include
optical switches and

reflectors : :
medical analysis

o= 2: gusyaeE e (15

MEMS &1 qdqd-ier) et 1 ugdard

PIIT—IMETRT ATShISATEHD bl 3R
g b dhd Yomferdl (C-MEMS/NEMS)
I, BIE Aiegd (TS iR T dree

gl ¥ fIvadi, a8 T R aRfF=re= &
IR gEcld, o Ve fafSHior 3k uahieror Heel
Tl & HRO TR HY | 91T 2 |

qgY BiSH AT H A Teh & bla gardf
DI I7! fARre faRivdml &1 AT fby fa=r

AR 3IR i3 O & HROT TG SUDRT
ST # e memeies &5 & | 3 fayany

TN o~ N v o (&N
TRUR® RIfTha—3menRd ArsHhIbfa®H I
gfparent d§ AT HRAT| STI—dTIHETT

URIRITCIRTA, ST 3R 98l adicidl Bl aTetd

GITROT AR S Sea—9¥Td Tl STIordTi
& fo1g e gl € | Breiiid, TRNTeTer—3aia

PTa GRARI § 98 B folv 3mavde 2 2,
JfRIf3d HhraH, IRaTHS fawuor iR gy
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fofor SRt IR TRt} T HROT 99T & | 39
BISIGAT BT ST SYBRUI DI GTocara-
&I, SIRITHT AETdhar 3R dreddiferd Rerar o
T 99T TSaT B | SHD ITATdl, TARBIT B
SR fagrd iR Fif¥e oI ST AerNgds
TR Qeb AT 941 3IT 8, Sl anioriod
IR & oIy a7aeaed Uee Yarga &l
AT Fxar 2|

Teh 3R HEqqol AR Dre AEA 3R
giicad I FEIel gelagisl & drE Joidd,
HH-—UfRY arel fIg[@ dua U o o

fAfed 8 | I8 dera—<deTelel AT Tdiel SUBRUI
T & A1 fdeed, qua [werar a1 ues= |
RRTIE & HROT 99 Fhall & | AT B, JIiaRog
3R Sa—FIfHcT IR & foly gocara-a
T8 AT 3R HREHT G BRAT STRIH
TIATHBAT AR Sg—HTerar o7 FaiRa wa
2| s @ sraxenatt ¥ gRadd SudRei b
eI H IR YT R A &, T ardfdsd
ST & uRgwl § S99 SUART H 9T an
A T

sfad:, fafdy wrda—emenRa AR @1
BRATHAS MEMS IR NEMS @ehH # I
TGN T IS GTeIT 9T Gl ¥ | ITHH, CNT
3R TARY BT ST AARAT 1 YA Ui &
1Y STganforT TwRRUT AT 3R ATShIbISSHerT
JHUAT B AT STRHAT B ATTLIDRAT Bl 2 |
HYRIT AT ARTI—SHTaeierar | aasiar fby
{91 ey TaTeRoT It RAT Ueh T AR
g ST e MU= BT AT Bl &l 2 |

AMAeTH 7 | AT JNl R H1g I,
fareaasig fagd SexwaT JMkead a=aT &k
qISCIIGI1I A8 IO Pl \eTH BRI, Folgd,
AU 3R effr ®U | FasR dHraH—
JMTRT SYBRON BT AT TR BT ST SRTeA!
YIgl & Tdre, warRed Jar iR uataRofiy
Rerar &1 ggcdl A B q=T B H FeTH 8 |

T Susel @ forg AARTe i
faferat

THSUHTH SUHRYT a1 fafdre sriemar &
SINIR, SUYhH HARI &7 gg+ fobam i 2 |
THASTATH ¥ faf=T faerydmeti &R fasd faey
&3 H JIIRANT & AR fAfde JhR a1 AT
Suere € | AARTA BT FI7 AT AT &
RNifh T8 TASUATH SUBRVI & Ue3H, fadr
R favgaiodr W e wva ST 2 |
UASUATE &1 Adreq HARIeT & au9 |
gTfad BT &, Rrad Rfae, faferefs,
faferea—ameRa &SR, EBﬁW—?ﬂT%TIﬁH
FERT 3R difer R wnfaet € [16]

TASTATH fHfor # mmaR wR fAmferRaa
FERIT &1 SYANT fhar Srem & Riferet=
EETES (Si;N,), vegfr (ALO,), vegfftam
qrsergs (AIN), R (Zr0,) 3R
fr—dmoaE @g—saferd RRfas  (LTCC)
THSUATH AR & forg S=1d R &
i g4 Icpe T Afh, HS ARRRT
IR =g i BIar & [16-17] | ITHIH H 3=
ED TfNerd Bl & RIS RO 36T SUIRT
THSUHTH 3R NEMS # o S |ebar 2, wiifd
B0 € [18-19] | CMOS T®+IdG & A1 FHBI

C-MEMS/NEMS Wit &1 got e

IRHAT & BRI RAferpi HERTS BT START

DI ISR PR B ol 1 FANTAT BT AT

THS AT deh-Tdh H g YA U fhar Sfrem 2 |
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diferat 1: yRuR® Rifaai 3R Srda—amenRa AiRIed &1 o

1| gifye ufda R, TraaR-yaur 3fhd Ao 3R T B
~200x e
2 | qUHTHLS ~130-180 STAT ~1 2IGiY AeH, e
3 | sdifdcea SfefaTad (ST o1 I AAH], I ST
Heacifact IRAHAT Bl )
4 | e Al ~150 ATC/H. & YMHI: ~5000 W/m. K, BRT: ~2200
W/m. K
5 | agEum IR o HRUT A BT | TRATYHICTS - 3ffeeh TYHRUI
6 | oo HOR, HR e, Ug Uy THSUHTE &
fore Suged
7| IS RRAT | S RIHRuAGRY & Ui IHT RS TRy (SIS,
Hag=id S{IESR)
8 | g erggadr Hiftra I (S, Aipre) - faferan
THSTATY
9 | SV &H OGRS T (R, | 3rTcll didl & ThguHed (g
TR, T IUSHRT, IT)-THSUHTY , [oT,
ol IUHR)

B iR JHRE o faforet sHfRE,
Rifefpd @rafge 8k SHS—ATS®  Bred
(ST IBTR TOT Y& BRAl § [20-21] 3R
UiferR S UISIgATd, THg—8 3R WRIei A1
Agcayul TATATId, ARTd—HHTaRierdr 3R
JATHIO H AN Y& &xd ©, forad d
RII—UHAS AT 3R oTdiel soidgia faafor
& forIg Iugeh a9 Od € | 39 M H, §=A
& HIET—3MTRT HEIRT, S BRI, HTEA
A—cgg (A7), 3R T R R, S 3
HROT THSUATH TN & fofg S=a AT # 8
[22]| URAR® Riaferdd IR dwre menmlRa
FARTA & |1 I8 AT 01 & R TR

g drfereT 1 ¥ fawars TS B |

wiguage menfral e w vuygd
(Bibliometric) fageryor

3R TN TRRTAT SUHRYT FHT SUART FXdh
THRUATE HiEiel faer uR faveyor faar
T, foRTH WhII ST TH A Ui
&3 A 1544 WY oIl BT =¥ AT AT | b
HETqol fAZIyvT: $ UGN BT SUANT HRb
e qIad I fpar 11, Rrad I8 W S
@ T b 2T <okl H WRJeh dlas GHSUATH
DI G T AP B, et e 8 fh 59
TP BI JAMB AT 2 3R ST T DI
W TRE ¥ I DI eHA B | IR wSAl
YL JUBRT DT YA B Ied—~ A~
DTS dTel AR ded Bl fF 3 ¥ fe@rr
2| 9 YR, W& ITHIT & T AT Al
vt @1 <froar & @i S B |
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ooy TS FelSS fAgeo @ ave, &1 A9 ff R
mi:melemmnamlmmmmmﬂ fopar <irar 8, s ded SureT swHTa fhu

ISP AT A &, o & o 4 3 e
TIT B | THETAE dlaS H deN 99T o B,
ST a1ef 8 b TASUATH dobsil @l AT
9gd e © | I8 favewur afEa fawa, S
o+ T 2N & H &3] D] U PRl H HaQ
FRAT 2|

IIIIBIIIB|EE|WIIIBB|I3III03| deyices o ot et =3 8 ot o

fa= 3: Tl (Bibliometric) fageryor
$T SYANRT Hd gY e 9Iqd

eleciromechanical devices
208

3%

o= 4: TR (Bibliometric) fA¥ayoT T IUANT H=d Y g4 WA

@At § QS GHTH USRI DI YRIHT IR yonferi & o, e iR UM,

e Rig—aife gonferii (vTAeE ) Wﬁwmmwélwﬁ
[23] BT SUANT PR ¥adlel § GeH ST TAETATH UGN BT SUITT Soa IR,
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AT AR eTaT GRARTT Far & | Ware

AT W TS UATE BT U AR Agaqul

QUGN BT IUIART B Sifced GeH A3
BT fEog o S wadr € ok feog_i &
<A FfeAt iR fAwr 99T & A1 THSgATH

™

B RN THIHRI | THSUATH
UGN HRIT, Taeqe SR Riiat dHererf+
BT BIC HiST H TbIdpd Hra IR wrare

SUFRYT & TSI ATIGS] DI fSTTE 3R Tga{erd

(N

qcdd T 3T 941 & | IR Ud o= &

PR H e 9917 © | Fafeear Jeifea, sienfie

ITTAR, THSUATH —IC USRI AR S&TdT Bl

AT IR @RI et Afed &8 S H,
THSUATH AR 3R Yagued i 4 &l qerdr
3R URgEd # AcH wU I GuR far 2
[24] 1

TASUHTN AR aTe @ foly Jmmaead &
Fife I ASIH IRt iR qATaRvi HIG s
$I FARE UeH @xd g | soladd, s
Jare ik wre fafmfor gonfert # eraR
TRICRIICR, STRRRDIY, Ta1d TR 3R SIS
A9 SHISAl WA Bl B | forg TE o &
ITIAR, TASTATH Srecdid HER A9Ifes
A gelcd @1 arafde wFg A0 gRgEdr
B g &, T 31fdids aret i e &
T ST HahaT 7 [25] | 3T ORE, o U4 31
qUi FRIAR @i IeREd @ oy
TS QAT UaieRMICY & STIIRIRT T quie fasa,
STl el X8 U R =1 Iqarerd (Rar a1
o1 3R Ried SS+Tesd &l &H fhar [26] |1

AR & 3T TASYAYH  QaceucH
ATghl—ssiolT 3R Td Ty =T § Heg
IR 8, Sl Wi Wared & foy Ageayu 2 |
T sder UBRTT # waarferd sridel & forg,
T T4 3T THASUHU—STRITRT ATgeh IR
g0 ST AR & Tchl DI FHI
Fhd € [27] 1 J&ieH H godgRefed 3R
qoligcifdgd TASUATH  YaceUey & AT
q Ieg—MgRy wffesan gonferdt f v g8 €
T argaet ufhar ¥aared # JuR 8o ®
(=0T U 3= ) [28] |

qerdT 8 3R fadiaar & &9 &xal 8, ST aFf
TENT 4.0 3R 3MENTH gex1e 3M% 7 (o)
wieHEl & g geaqol € [29] |

TASUATN  SUBRYT TEBRI Wler it
H grefm H Al IR B & | JQifcd Yorsi &
forq o T 31 §IRT THSUHTN dei—cieh WRiR
Y Y A, S A AT 99 A @1
AT < 2 | SISt BT ATggd avgalt Bl udhe,
P! Uhg Bl ARG BT FART B IR T
AT B B F9I GHeARI d g9 H |erH
IR, TE fABRT AFa—IdIe eI BT deTdl
T 2 [30] | Tt AR, THETATH SN o
AT DI 3R, TI—shHdg Hisharsii 3 fgaM,
el iR Ser—warferd yonferdi # Iga faar
2 | e, g, TaTaeor iR e H ]
IS APl & SR I Tl Ul B
AT gonferlt & forq saeaeds Fior #ARae
g1 SO UHguHTd i SR HERae
SONFTIRET 3T 9 W& &, ARaR—HIfdd ScreH
JoTferdi, TIE BREMI IR @R J&ifea #
sH® WM # g B B SHIR B, Rraw
TIRUATE 9™ H WEred &1 Udh Y-d bCdh
9 ST |
TASUATE UGN B IHAT

3T & I H, A&Ie ST g (Trs),
AT 3R AGHI—AT TH-AIb & AT
UHIERVT & HRUT el B B I8 & 3R
THASTATH 3.0 9IS & U die g=geT o+
Juirs gigaar s8R i 6 = 5 &fR 6 [31]
# fe@mr g1 w9 faoell @ @ud @ik

UHSQAH Tdmildh & TgeROT I &HdT Bl SIred]

gd ¥ Foiefl dax g # orgAifRa o SHe M W, ISSN : 1549-523-X, 9¥: 24, 3fd 2, 3E—S[T 2026 11



Formerly UGC-CARE Listed Joumal ISSN: 1549-523-X, VIGYAN PRAKASH : Research Joumal of Science & Technology, Year: 24, Issue 2, Apr.-Jun. 2026

8, V@IC TATARYN HIGH, i BRUR AR AP
=0T & g # @ ugd e € el

et Bl gay Y oY 8|

EVOLUTION OF MEMS SENSORS

Technology = marker
dovolopment

_}-"nrr_\u

MEMS

Wiparablen b

AT

g
STk € T By Haa

MEMS 3.0

1.5

-

rables! VIPA Boom

T
w010 [p—

| iccersionofdemioeme 3

T
20307

3 youry!

faz 5: TS uHT 9WR &1 faer™ [24)

TASUAT QMETRT SUBRUN BT SYANT
TP a1 faaRer & forg oY far Sar & <T&f
&q ¥arg 3R gara &1 el ® ¥
o SITem ® [32-33] | 3 THEUHTH HHR: O
TIe=NCH & AT AfT—arS! 3R ST—arS! SUDBRul
TR AT U H fHaAT ST 2 [33-34] |

o 6 eIfal & % o1 Wk W Aa sfeat
IR faff=1 HERi T QUGN & JAPRTT &
TR Hrenfirast &1 e oo far omar 2 |
a6 # U1 31k q2s T8 RUKE & 19N,
TH DI AMTd BT 91 el BN IS STHRBT
SIS -TRT & 3Tl IMATH O HETg ol AT [oT
JUGHRON BT &9 § I@d gY SR 1 gt
faemfra @ o |

EVOLUTION OF SEMNSING?

Technology = markat
develapment

1990

,,,,,

The next dimension for consumer/maobile/

loT devices
" AAYOLE
— Towuch
>
See ~ | <IN
& Poo X
- -I'I'nul:h LCreen

~“CMOS image -Microphones -~ 120
nnnnnn i

= add more senses

fora 6: Wdew &1 faera [24]
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foreasf

3Tl AT & Tl b & i 3
THASUATH BT ShifddpTel Hewd, HEIRged, fFHfor
ufsharail 3R RIRCH TaTadxoT & WRER fohar
W gedl ¥ SMHIRG © | wWEred @ & 4,
BTN THSUATH HEIRIH BT T
3iTENfiTe 3fR NerfOre, ST el § Tl &
T ¥ (& Heaqul R © | Idd RRerd
H Aol faftre wmell &1 <@d gy, #eiRae
& I | NG AR, TSl 3R
gRarad Reafaal & A1 sgqadar &1
AT S el JawId ¢ | S fauRid,
e URRIRT #, SIg—HTad, 4 SHoll SR
3R TERETT H MM Fgdqul faR a9 S
2 | ET8fis ASIRTSH BT 98T STINT THSUATH
SR DI qEe! U DT ST &, ST 3D
Sfea 7l & oIy sraer i FHRTE HaT
HAT 2|

AAICHIGrol R Bffde FoN-aRT &
A1 TASUATH & FASI o Gl IJae™ &
Y IR Wil &, fora gRumRasd C—TASTATH
yonfordl § Seorada W g8 21 I ™
JMMHYH TR YST oA 8, s Wherde
IR drdpIfeld WaTe Wa BIaT 8 | Agayul
w4 ¥, AT fddmedt iR fawaa-iadr—
Disd BRIV B Wil wfds & 3r™em
@ forw e e &9 & ®U # IR WD B
THSUATE  HEIRTE AR 3R 9g—fawas
dTeTHel BT JUATHR INTell UGl & Tl @l
MR & WY # g+ ReafeT BI 3IR Ao ga
HIAT T2, BT BIaA—IMTRT  goTTfera
e qerar, eafdred mo IR tf®
TN WR HEaol uTa STl |

g 99 4 ggh ddiel AU el @1 R wureneie werae
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