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Faisal Jamil, Hyun Kook Kahng, Suyeon Kim, and Do-Hyun Kim, “Towards Secure Fitness
Framework Based on loT-Enabled Blockchain Network Integrated with Machine Learning
Algorithms”, Sensors Vol 21, Issue 5, 1640. 2021, Feb. https://doi/10.3390/s21051640

- Blockchain technology has recently inspired remarkable attention due to its unique features,
such as privacy, accountability, immutability, and anonymity, to name of the few. In contrast,
core functionalites of most Internet of Things (IoT) resources make them vulnerable to
security threats. The |oT devices, such as smartphones and tablets, have limited capacity in
terms of network, computing, and storage, which make them easier for vulnerable threats.
Furthermore, a massive amount of data produced by the loT devices, which is still an open
challenge for the existing platforms to process, analyze, and unearth underlying patterns to
provide convenience environment. Therefore, a new solution is required to ensure data
accountability, improve data privacy and accessibility, and extract hidden patterns and useful
knowledge to provide adequate services. In this paper, we present a secure fitness framework
that is based on an IloT-enabled blockchain network integrated with machine learning
approaches. The proposed framework consists of two modules: a blockchain—based loT
network to provide security and integrity to sensing data as well as an enhanced smart
contract enabled relationship and inference engine to discover hidden insights and useful
knowledge from loT and user device network data. The enhanced smart contract aims to
support users with a practical application that provides real-time monitoring, control, easy
access, and immutable logs of multiple devices that are deployed in several domains. The
inference engine module aims to unearth underlying patterns and useful knowledge from loT
environment data, which helps in effective decision making to provide convenient services. For
experimental analysis, we implement an intelligent fitness service that is based on an
enhanced smart contract enabled relationship and inference engine as a case study where
several loT fithess devices are used to securely acquire user personalized fitness data.
Furthermore, a real-time inference engine investigates user personalized data to discover
useful knowledge and hidden insights. Based on inference engine knowledge, a
recommendation model is developed to recommend a daily and monthly diet, as well as a
workout plan for better and improved body shape. The recommendation model aims to
facilitate a trainer formulating effective future decisions of trainee’s health in terms of a diet
and workout plan. Lastly, for performance analysis, we have used Hyperledger Caliper to
access the system performance in terms of latency, throughput, resource utilization, and
varying orderer and peers nodes. The analysis results imply that the design architecture is
applicable for resource—constrained 0T blockchain platform and it is extensible for different
loT scenarios

J. H. Woo, S. Kim, T. Lee, J. C. Lee, J. H. Shin, “Production of Membrane Vesicles in Listeria
monocytogenes Cultured with or without Sub-Inhibitory Concentrations of Antibiotics and Their
Innate Immune Responses In Vitro”, GENES, 2021, 12(3), March
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COMPUTATIONAL STATISTICS AND DATA ANALYSIS, 2021, 156, April

- CIEEE E(multiple decrement table)2h el FAMMARL 22 XIEZHE T8 2t 2 & 2 A (Risk
factor) =2 ZtMSH MHEFZFE competing riskE FA5I0] E2 LIEH WS L

- CIEEEZE 6 F84E, S5 EaEo e JtAMH of? E23% Z2AHXA=EY.

- CISEE 20 ME Ao Heyt d4Mst= d2E e 2RIt US.

- OE EH, Zest Aleclo|dE AHes Xzot= E7|Mel 2kE0| JHECHEX], WAlO|
Hek=lof ofrf st Aol st (&0l ARIXIA e A7 JAHM ol HR wstE CIE
EtE| T2 TASI0{o} =0 GHsl oz CIE QEAE HAHSE aJIX 2 ganto
EEZ oojsl= HUEEES 13ste A & MAHE €S Meist LioiX|el MOl etE
EEE27H CISEHEES NMTMs5t= ZHo| Fe gl

- Clgh CIEEE R 282 HUEEE2 Matslolste 2E2M0| A2t MR O H bk 9|
Aste= 2 UX| 2ol 2 AFoAM = CIEEHEZZFE HUESES2 M okste +
X HMol g Jfustdn, JHEE FX& el YH 2 fixed point iteration el 2 FZo|X| Tt
A FE== fixed point iteration SHHECt 53|
simulaton2 &35t =olst o3 Zit= =AM ES=X[(Computational Statistics & Data
Analysis)ol| &&=

Kim, S., Kim, T., Hong, E., Jo, I, Kim, J., & Lee, H. (2021). Phase Formation andWear
Resistance of Carbon-Doped TiZrN Nanocomposite Coatings by Laser Carburization. Metals,
11(4), 590.

- Carbon-doped TiZrN nanocomposite coatings were investigated for phase formation and wear
behavior.

- They were prepared by laser carburization using carbon paste, and the thermal energy of the
pulsed laser was limited to the range of 20 to 50%. X-ray photoelectron spectroscopy
analysis revealed that the ratio of carbide (TiC, ZrC) increased as the thermal energy of the
laser increased. The sp2/sp3 ratio increased by approximately 16% when the laser thermal
energy was raised from 30 to 40%, and the formation of amorphous carbon was confirmed in
the carbon—-doped TiZrN coatings.

- As a result of microstructural analysis, the carbon-doped TiZrN nanocomposite was formed by
an increase of hybrid bonds in expanded localized carbon clusters. Wear resistance was
evaluated using a ball-on—-disc tester, which showed that the friction coefficient decreased
from 0.74 to 0.11 and the wear rate decreased from 7.63 x 10—6 mm3 (Nm)—1 to 1.26 x
10—6 mm3 (Nm)—1. In particular, the friction coefficient and wear rate improved by 71 and
66%, respectively, owing to the formation of carbon-doped TiZrN nanocomposite with
amorphous carbon while the thermal energy was increased from 30 to 40%.
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