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A GDPH DQG CRQWURO FUDPHZRUN IRU MRGHOLQJ DQG MLWLJDWLQJ AGYDQFHG 
PHUVLVWHQW TKUHDWV RQ C\EHU-PK\VLFDO S\VWHPV

AEVWUDFW
AGYaQFHG PHUVLVWHQW TKUHaWV (APTV) aUH VRSKLVWLFaWHG aWWaFNV PRXQWHG b\ LQWHOOLJHQW aQG
UHVRXUFHIXO aGYHUVaULHV ZKR JaLQ aFFHVV WR a WaUJHWHG V\VWHP aQG JaWKHU FULWLFaO LQIRUPaWLRQ RYHU
aQ H[WHQGHG SHULRG RI WLPH. APTV FRQVLVW RI PXOWLSOH VWaJHV, LQFOXGLQJ LQLWLaO V\VWHP
FRPSURPLVH, SULYLOHJH HVFaOaWLRQ, aQG GaWa H[ILOWUaWLRQ, HaFK RI ZKLFK LQYROYHV VWUaWHJLF
LQWHUaFWLRQ bHWZHHQ WKH APT aQG WKH WaUJHWHG V\VWHP. WKLOH WKLV VWUaWHJLF LQWHUaFWLRQ FaQ bH
YLHZHG aV a JaPH, WKH VWHaOWKLQHVV, aGaSWLYHQHVV, aQG XQSUHGLFWabLOLW\ RI APTV LPSO\ WKaW WKH
LQIRUPaWLRQ VWUXFWXUH RI WKH JaPH aQG WKH VWUaWHJLHV RI WKH APT aUH QRW UHaGLO\ aYaLOabOH. IQ WKLV
WaON, ZH ZLOO SUHVHQW a JaPH-WKHRUHWLF aSSURaFK WR FKaUaFWHUL]H WKH WUaGH-RII bHWZHHQ
HIIHFWLYHQHVV IRU GHWHFWLQJ APTV aQG UHVRXUFH HIILFLHQF\. OXU aSSURaFK WR PRGHOLQJ APTV LV
baVHG RQ WKH LQVLJKW WKaW WKH SHUVLVWHQW QaWXUH RI APTV LQWURGXFHV LQIRUPaWLRQ IORZV LQ WKH
V\VWHP WKaW FaQ bH PRQLWRUHG. OQH PRQLWRULQJ PHFKaQLVP LV D\QaPLF IQIRUPaWLRQ FORZ
TUaFNLQJ (DIFT), ZKLFK WaLQWV aQG WUaFNV VXVSLFLRXV LQIRUPaWLRQ IORZV WKURXJK a V\VWHP aQG
SHUIRUPV VHFXULW\ aQaO\VLV RQ WKH WaLQWHG IORZV aW GHVLJQaWHG ORFaWLRQV. SLQFH SHUIRUPLQJ VHFXULW\
aQaO\VLV RQ aOO WKH IORZV ZLOO LQFXU VLJQLILFaQW PHPRU\ aQG SHUIRUPaQFH RYHUKHaG, HIILFLHQW
GHIHQVH SROLFLHV aUH QHHGHG WR Pa[LPL]H WKH SURbabLOLW\ RI GHWHFWLQJ WKH APT ZKLOH PLQLPL]LQJ
UHVRXUFH FRVWV. IQ WKLV ZRUN, ZH GHYHORS a PXOWL-VWaJH JaPH IUaPHZRUN IRU PRGHOLQJ WKH
LQWHUaFWLRQ bHWZHHQ aQ APT aQG a DIFT, aV ZHOO aV GHVLJQLQJ aQ HIILFLHQW DIFT-baVHG GHIHQVH.
OXU PRGHO LV JURXQGHG RQ APT GaWa JaWKHUHG XVLQJ WKH RHILQabOH AWWaFN IQYHVWLJaWLRQ (RAIN)
IORZ-WUaFNLQJ IUaPHZRUN. WH ZLOO SUHVHQW WKH FXUUHQW VWaWH RI RXU IRUPXOaWLRQ, LQVLJKWV WKaW LW
SURYLGHV RQ GHVLJQLQJ HIIHFWLYH GHIHQVHV aJaLQVW APTV, aQG GLUHFWLRQV IRU IXWXUH ZRUN.

SKRUW BLR
SKaQa MRRWKHGaWK LV aQ AVVLVWaQW PURIHVVRU LQ WKH DHSaUWPHQW RI EOHFWULFaO aQG CRPSXWHU
EQJLQHHULQJ aW IRZa SWaWH UQLYHUVLW\. PULRU WR MRLQ ISU, VKH ZaV a PRVWGRFWRUaO RHVHaUFK SFKROaU
aW WKH UQLYHUVLW\ RI WaVKLQJWRQ, SHaWWOH. SKH UHFHLYHG KHU B.THFK. aQG M.THFK. GHJUHHV LQ
EOHFWULFaO aQG EOHFWURQLFV EQJLQHHULQJ IURP WKH KHUaOa UQLYHUVLW\, IQGLa, LQ 2011 aQG 2014
UHVSHFWLYHO\, aQG PK.D. GHJUHH LQ EOHFWULFaO EQJLQHHULQJ IURP IQGLaQ IQVWLWXWH RI THFKQRORJ\
BRPba\ (IITB), IQGLa, LQ 2018. SKH ZaV aZaUGHG WKH E[FHOOHQFH LQ PK.D. TKHVLV AZaUG 2017-
2019 aW IIT BRPba\ aQG VHOHFWHG aV a EECS RLVLQJ SWaU LQ 2019. HHU UHVHaUFK LQWHUHVWV LQFOXGH
QHWZRUN VHFXULW\ aQaO\VLV, VWUXFWXUaO aQaO\VLV RI OaUJH-VFaOH FRQWURO V\VWHPV, aQG aSSOLFaWLRQV RI
V\VWHPV WKHRU\ WR FRPSOH[ QHWZRUNV.


