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ABSTRACT

With the growth of the Internet of Things (IoT), the world-leading standard development organizations
(SDOs) developed the oneM2M standard for developing the common functions of IoT service platforms to
ensure interoperability across IoT services. Al-enabled IoT services are adopted in various fields with the
advancing Artificial Intelligence (AI) technologies. However, the oneM2M standard is still in the early stage

regarding the enablement of AI functions, and there is no framework to support them.
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In this paper, we proposed a standard architecture that supports Al functions in the oneM2M standard. Also,

we developed an Al as a Service(AlaaS) framework that easily supports Al functions based on the oneM2M

standard IoT platform. The developed AlaaS framework based on the oneM2M supports connection, execution,

and termination procedures between IoT devices and Al service functions according to user requests. We

showed that the AI service functions of the proposed oneM2M standard-based AlaaS framework work

effectively through the use cases of the intelligent store and intelligent fire situation monitoring system

developed based on the proposed framework.
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Table 2. Intelligent store configuration main modules

Module Description

language support: Python

Al Iier;lce - Al Framework: Tensorflow
" - used model: beverageCf
Al i
Service - Kafka based brokering service
Broker
Infrastructure - Mobius platform open source
Node-CSE version 2.4.42[14]
Infrastructure
Node-Al - Node-RED[17] based web service

Service Enabler

Hardware:
- Raspberry-Pi 4
- wide angle camera

Appl{catlon - weight sensor with WIFI
Dedicated .
(customized)
Node
Software:

- oneM2M compatible AEs
(Application Entities)
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Fig. 7. Test Item for Intelligent Store Verification (Left),
Inventory Management UI Screen (Right)
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Table 3. Intelligent Fire Situation Monitoring System

configuration main modules

Infrastructure
Node (IN)

Al Service Broker

714t AlaaS =¥

Module

Environment

Al Service
Hub

language support: Python
Al Framework: Tensorflow
used model: humanDetection,

visualLocalization

Al Service
Broker

Kafka based brokering service

Infrastructure
Node-CSE

Mobius platform open source

version 2.4.42[14]

ADN for
Environment
Sensor

Hardware:

- Raspberry-Pi 4

- wide angle camera
Software:

- oneM2M compatible AEs
(application entities)

ADN for
Disaster robot

Hardware:
- WeGo’s self-produced ST
- ZED2 Depth Camera
Software:
- oneM2M compatible AEs
(Application Entities)

Digital Twin
Platform for
IN-AE

- NVIDIA’s Omniverse

platform[19]
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Fig. 9. Image data for identifying the number of rescuers
(Left), Connecting digital twins of each zone’s population
in the hallway (Right)
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Fig. 10. Image data for real-time robot positioning (Left),
Connecting digital twins of real-time robot position (Right)

A58 A A4} ZUEE A"l e At &=
ol A2k FleE) Al e} Adle] $1%] E9] 2de
£418 A4S 99 AlaaS ZHYY IS o] g3lgl e
o o] wels Faf 11l 10(3he} o] A ZRe
AA(529% hHS FAs FAHE 282 AAE
EdZ 13 10(-P e 2] A" ELfld| 5713} 3}
o 3kAll A48 Al GPS7| Sl Al = A& A

¢
g

=29] 914 slebe sl 4+ glek
v.d E

£ =FolAE oneM2M EFel FAS 715

AR EE 5T B ojE vigen
oneM2M %5F IoT Z3l&ol AA7 Z=9-= 7k

N34S /HH]—(AIaaS)% Alg3l7] $gk ==

Nabstdct 7iE oneM2M EF57|HF AlaaS =
gﬂ _?,_] B ;(].‘:Ei vjo] Q_ z].‘:zs:] p:].xﬂ A]—i]- }}__1/]
12k HHV\"ﬂ A-g3le] A A AF3lch
oneM2M 3= IoT ZH1E %5 AlaaS+ ARS-
49 840 @a} A, A8, ) 15 S
oneM2M %5 IoT Z3ES E3l oJg] AHEQIE
ISEIRENA “ﬂ%‘ﬂ? _“—UQJ o] HRAHoR T

430

g QeAls AnlaE & dEd 5 stk

(1]

(2]

(3]

(4]

(5]

(6]

(7]

References

W. E. Chen, Y. B. Lin, and L. X. Chen,
“PigTalk: An Al-based IoT platform for piglet
crushing mitigation,” in [EEE Trans. Ind
Informatics, vol. 17, no. 6, pp. 4345-4355,
Jun. 2021.
(https://doi.org/10.1109/T11.2020.3012496)

M. D. Furgan, A. Achmad, Wardi, and M.
Niswar, “IoT and Al-enabled physical distance
monitoring application to prevent COVIDI19
transmission,” IEEE CyberneticsCom, pp. 117-
120, Malang, Indonesia, 2022.
(https://doi.org/10.1109/CyberneticsCom55287.
2022.9865290)

K. S. P. Reddy, Y. M. Roopa, K. Rajeev L.
N.,, and N. S. Nandan, “IoT based smart
agriculture using machine learning,” 2020
ICIRCA, pp. 130-134, Coimbatore, India,
2020.
(https://doi.org/10.1109/ICIRCA48905.2020.91
83373)

J. Yun and J. Woo, “A comparative analysis
of deep learning and machine learning on
detecting movement directions using pir
sensors,” in [EEE Internet of Things J., vol. 7,
no. 4, pp. 2855-2868, Apr. 2020.
(https://doi.org/10.1109/JI0T.2019.2963326)

J. Yun and J. Woo, “IoT-Enabled particulate
matter monitoring and forecasting method
based on cluster analysis,” in /EEE Internet of
Things J., vol. 8, no. 9, pp. 7380-7393, May
2021.
(https://doi.org/10.1109/JIOT.2020.3038862)

J. Kim, et al., “Standard-based IoT platforms
interworking: Implementation, experiences,
and lessons learned,” in /EEE Commun. Mag.,
vol. 54, no. 7, pp. 48-54, Jul. 2016.
(https://doi.org/10.1109/MCOM.2016.7514163)
J. Swetina, G. Lu, P. Jacobs, F. Ennesser, and
J. Song, “Toward a standardized common
M2M service layer platform: Introduction to
oneM2M,” in IEEE Wireless Commun., vol.



=% /oneM2M % 7]

ok

2
rO
rO
o
>
s
R
o
N
)
e,
tlo
ﬁ
<t
2
8
w2
[kl
)
1A
do
fu
=
(i3

(8]

[

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

21, no. 3, pp. 20-26, Jun. 2014.
(https://doi.org/10.1109/MWC.2014.6845045)
oneM2M, Published specifications, Retrieved
Jan. 20, 2023, from https://www.onem2m.org/t
echnical/published-specifications

S. M. Jeong, “Special Report - Standardization
Status of oneM2M IoT Service Platform,”
TTA J., pp. 25-29, 2016.

J. Kim, et al., “Intelligent Processing of IoT
Data based on oneM2M Platform,” KICS Inf
and Commun. Mag., vol. 38, no. 10, pp.
17-23, 2021.

Teachable Machine, Retrieved Jan. 20, 2023,
from https://teachablemachine.withgoogle.com/
deepakcerk, Retrieved Jan. 20, 2023, from https:
//github.com/deepakerk/yolov5-crowdhuman
StephenHausler, Retrieved Jan. 20, 2023, from
https://github.com/QVPR/Patch-NetVLAD
Mobius, Retrieved Jan. 20, 2023, from https://
github.com/IoTKETI/Mobius

Kafka, Retrieved Jan. 20, 2023, from https://
kafka.apache.org/

Development of Multi-Sensor Based Object Co
unting System for Intelligent Stores(2022), Retri
eved Mar. 24, 2023, from https://www.youtub
e.com/watch?v=Ds2LofmWyKo

Node-RED, Retrieved Jan. 20, 2023, from
https://nodered.org/

Fire Situation Monitoring System Through
Connection with DT and Unmanned Smart
Mobility Vehicles(2022), Retrieved Mar. 24,
2023, from https://www.youtube.com/watch?v
=meyFxkznv8w

NVIDA, Omniverse Platform, Retrieved Jan.
20, 2023, from https://www.nvidia.com/en-usfo

mniverse/

& 7 & (Yyjin Kim)

20201 39~&AR: Ak
AR g Al shaegt
4

<Al AHEQlE Y, QlgA]
= =t

[ORCID:0009-0004-0243-7158]

2l = 2 (Juyeon Weon)

2020 3~A) Al
A2 HgAlE st shalaky
<ol ARERIEY, <lEH

5 HAE EL

2 8§ == (Hyeonsu Oh)

2020 3U~FA] : AlFH
A BT SE
s

<AL ol AFESIENY, 217

5 HAE EL

o
p-]
fok

(Jacho Kim)

2017+ : AAAE . A7 AR
EE

2000%1~20204 : =AA7 %
A4 A8 A SToTATAIE A

20193~ : TTA AF=UEYY

(PG1001) 2]#+

20200 d~&A : AlF e AP REAFE T 2

2021 3~81 A : ITRC wlEpH 2~ A-&ES AFAE A
ISk

<FAlol ALEQIEY, AFEA5A|2E], ~tEAE
ZHE, UREEYD Y e

[ORCID:0000-0001-6597-7988]

491



