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B noknane npencrabiensl 0ocHOBHBIC mpoosiembl U penienus AloT (AI+IOT), a
TaKkK€ €ro TMPUMEHEHUs ¢ TEepPCHEeKTUBBl B pa3auuHblx obOnactsax. AloT,
WHTETpUPYIOIIMK  HcKyccTBeHHBIM uHTEeIeKT ¢ loT (MHTepHerom Beleh),
MPEJICTABIISAET COOOM CIOKHYIO U MHTEIUIEKTYalIbHYIO0 CUCTEMY, BKIIIOUYAIOIIYIO B ce0s
pacIIMpeHHbIi cOop U 00pabOTKy JaHHBIX U WHTEIUICKTyaJIbHbIE TEPMHUHANbBI, TAKUE
KaK pacro3HaBaHWE H300pPKEHWM W KOMIIO3UTHBIE HHTEIUIEKTyaJIbHBIC JTaTYUKH,
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MPUMEHUMBIE B TAKUX CIICHAPUAX, KaK UHTEIUIEKTyalIbHble MHBAJIU]IHbIE KOJSICKH JJIs1
nokuwieix soaed  [1,3]. Cosmanme Takoit cuctembl AloT mnpenmonaraer
dbopMupoBaHUE paCIpeNeNIeHHON MHTEIUIEKTYalbHON BBIYUCIUTEIILHON CPEIbl,
[EHTPAIM30BaHO 0O0pabaThIBaIONIE HMHTEIJICKTyalbHbIE BHEIIHHUE JAaHHBIE BO
BHYTPEHHEM IIeHTpe 0OpabOTKM JaHHBIX. VHTerpupoBaHHOE pelleHHWe Ha
nepudepuitHoM o06JaKe MOXKET 00eCIeYUTh pPACTPEACIICHHBIE WHTEIUICKTyalbHbIC
BBIYHCIICHUS ¢ 00JIadHON 00pabOoTKO# TI00anhHOM 00pabOTKH JaHHBIX, YIIPABICHUEM
nepudepuitHpiM  MHTEJUIEKTOM M, HAKOHEI, BHEJIPEHUEM CHElUaTU3UPOBAHHBIX
CIIOXKHBIX  MHTEJUICKTyaJIbHBIX  YCTpOMCTB.  boiiee  KOHKpeTHble  3ajauu
WHTErPUPOBAHHOIO pelIeHus] Ha mnepudepuu olliaka BKIOYAIOT B cels: 00yako
JOJDKHO coyeTaTh B cebe mHTeieKTyanbHblii uHTEIIeKT [0T+GEO mis o0paboTku
reTePOreHHbIX MPOCTPAHCTBEHHO-BPEMEHHBIX TUIIOB JIAHHBIX B PEKHUME PEATbHOTO
BpeMeHu [2]; mepudepuss oTBedaeT 3a oOecredyeHHe OONIMX MHTEJUIEKTYaJbHbIX
BBIUKMCIICHUA W YINpaBJICHUE JaHHBIMU; KOHEI[ JOJDKEH WMETh CIeIHAIbHbIC
BO3MOXKHOCTH 00pa0OTKHU JAHHBIX JIJISL JJOCTHXKEHUSI MHTEIJIEKTYalIbHOM 3arpy3KHu.

JI7ist penieHust 3TUX 3a/1a4 Halle PeIIeHUe COCTOUT U3 TPEX OCHOBHBIX yacTeu: 1.
Buipaowcenue bonvuiux npocmpancmeenno-gpemenusix oannvix AloT u ux oopabomka
6 peanvHom epemenu [5]. Mbl paszpaboranu YHHU(PHUITUPOBAHHYIO TEXHOJIOTHIO
JIOCTyTa K Pa3HOPOJIHBIM CEHCOPHBIM JaHHBIM, COBMECTHOMY XPAHEHUIO B peaIbHOM
BPEMEHM U aHaJIU3y MNPOCTPAHCTBEHHO-BPEMEHHBIX JIaHHBIX. MOJEIN BEKTOPHOIO
BbIpaKEHUsI OOJIbIIMX J@HHBbIX, M Mbl co3fanu miarpopmy GSTRIA s
reorpa)UuecKoro  MPOCTPAHCTBEHHO-BPEMEHHOTO  MHTEPAKTUBHOTO  aHaJIu3a
OOJIBIINX JAHHBIX B peaiIbHOM BpeMeHU. 2. Al-ananuz 60onbuux npocmpancmeeHHo-
8pDEMeHHbIX OaHHbIX. Y HAC €CThb YCOBEPUICHCTBOBAaHHBIC aJITOPUTMBI aHAJIU3a
TpaekTopuii  [4], aNrOpUTMBI  pacro3HaBaHUA  U300PAKEHUN,  AITOPUTMBI
BUJICOaHANM3a W Jpyrue 3aaadud. [IpusokeHuss OXBaThIBAIOT aHaIW3 3MOILIUMH,
oOHapy>KeHHue, OTCIEKUBAHWE W PACIO3HABAHWE HECKOJIBKHUX €€, MOHUTOPHUHT
KJIFOUEBBIX TPYIIl HACEJICHHS WIH JIIOAEH, CBOEBPEMEHHOE MPOTrHO3UPOBAHHE
3HAYUMBIX COOBITUH U T. A. [6]. 3. [lnamgpopma nepugpepuiinvix svruucienuti AloT u
coemecmHoe ynpagieHue OauHublMu Ha epanuye oobnaxka. Mpel pazpaboranu «Mo3sr
CIyTHHKa». crmyTHUKOBas tiatdopma Oompbmux gaHHBIX (GSTRIA-STAR) mns
oOJIaYHBIX COBMECTHBIX BBIUMCIEHUMN Ha opOute. Drta miardpopma obOecrneyuBaeT
obicTpoe coznanue 3D-kapt, oOHapykKeHue, paclio3HaBaHUE M KapTorpadupoBaHUE
nenel B peaJbHOM BPEMEHHM, a TakKKe€ METEOPOJOTMYECKOEe pPaclo3HaBaHUE
aTMoc(epHBIX N300paKeHUM.

OObenuHUB UCKycCTBEHHBIN HHTEIIeKT U MHTepuer Bemei, AloT oTkpsiBaer
OyTh K CO3JaHUI0 Oojiee YMHBIX U 3((PEKTUBHBIX CHCTEM, KOTOPBIE pEHIAOT
CYILIECTBYIOLIUE MPOOIEMBbI, a TAKXKE 3aKJIAJIbIBAIOT OCHOBY JJII HOBBIX B OymyIeMm.
Hamm paspabGoranHble pemieHuss NPOAODKAIOT —pacimpath TpanHuibl  AloT,
pPacKpbIBasi OTPOMHBIN MOTEHIMAI ISl PEBOJIFOLMOHHBIX MPUIOKEHUNA B Pa3IMYHBIX
OTpacisx.
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The paper presents the main challenges and solutions of AloT (AI+IOT), as well
as its applications and prospects in various domains. AloT, integrating Al with IoT
(the Internet of Things), constitutes a sophisticated and intelligent system
encompassing advanced data acquisition, data processing, and smart terminals, such
as image recognition and composite intelligent sensors, applicable in scenarios like
smart city and urban intelligent traffic network [1,3]. Establishing this kind of AloT
system involves a distributed intelligent computing environment processing
intelligent front-end data at a centralized back-end data center. A cloud-edge-end
integrated solution can enable distributed intelligent computing with cloud handling
global data processing, edge managing edge intelligence, and the end implementing
specialized complex intelligent devices. More specific challenges of cloud-edge-end
integrated solution include: the cloud should combine IoT+GEO deep fusion
intelligence to handle heterogeneous spatio-temporal data types in real-time [2]; the
edge 1is responsible for providing general intelligent computing and data
management; the end needs to have dedicated data processing capabilities to achieve
intelligent loading. To tackle these challenges, our solution consists of three main
parts: 1. AloT spatio-temporal big data expression and real-time processing [5]. We
developed unified access technology for heterogeneous sensor data, Real-time
collaborative storage, and analysis of spatio-temporal big data vector expression
models, and we established the GSTRIA platform for Geographic Spatial-Temporal
big-data Real-time Interactive Analysis. 2. Al analysis of spatio-temporal big data.
We have enhanced trajectory analysis algorithms [4], image recognition algorithms,
video analysis algorithms, and other tasks. Applications encompass emotion analysis,
multi-target detection, tracking and recognition, key population or person monitoring,
timely prediction of significant events, etc [6]. 3. AloT edge computing platform and
cloud-edge collaborative data management. We developed the "Brain of Satellite"
satellite-based big data platform (GSTRIA-STAR) for cloud-edge-end collaborative
on-orbit computing. This platform facilitates rapid 3D map generation, real-time
target acquisition, recognition, and mapping, as well as meteorological recognition
for atmospheric imagery.

By combining Al and IoT, AloT paves the way for the creation of smarter, more
effective systems that handle existing problems while also laying the groundwork for
new ones in the future. Our developed solutions continue to push the boundaries of
AloT, unleashing the immense potential for revolutionary applications across diverse
industries.
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