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The current status of smarter food safety management
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Abstract been evolved into ‘contact—free’, as the safety become
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In the 4th industrial revolution, Artificial Intelligence
(AD), big data, Internet of Things (IoT) are already
around us, making our society hyper—connected and
blurring the lines between the digital and biological
spheres. We witness drastic changes not only in the food
industry, but also in economy, society and our life as a
whole. Technologies bring industrial reorganization and
greater changes at the system level and the food industry
is not exceptional. Human demand for foods continues
to grow and the very nature of the food industry
remains unchanged, but its production, distribution
and marketing face unprecedent innovations. Passing
through the global pandemic, the food industry has

our top priority. Amid the gradual shift to technology—
oriented society, the smarter food safety management
skills and tools are being adopted in many countries
exerting greater efforts to enhance traceability and to
upgrade Al-powered safety management system.

Key words: smarter food safety management, artificial
intelligence, Internet of Things, fourth industrial revolution,
big data
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3 A5 g R e AT Akt 9l
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A& EEsto] =& B2y A8} HILE A&
= Ao|ug & At e SAE A=t
(Kang, 2018). wjata] 7] AF] S g b= 2p¢lo] ot
27| Aotz A, Aol e 5 ARE] A
Zof| Atigt 37} oAl =7 witel ZF A Eof
HE 33 nfof =83 7]&o|aL U} 47} A
AL 7= FQ W7 |ER QTR
(Artificial Intelligence, AI)’, ‘AH=-<1E] Yl (Internet of
Things, 10T)’, 7F4& 4 (Virtual Reality, VR)3} 7}
& 2 (Augmented Reality, AR) 2] A|A] ‘W e} A ‘&
ZA1QV, A&, 3D =Y, ‘2R 5 ohekdt
7ol ARE L Ut ot VT2 AT 1LRet
718 Tl ARG BoFE TS SHATIV|E
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& Wl Wy =gt 7|ek EAjgtcH(World
Economic Forum, 2015).
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7 AH-GE|o] AE b Wt ofye}t St
H QETHA] AAZEHolH FS 7FssH| st
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(Radio Frequency Identification, RFID) AlA €15
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7¥H(Develop Foundational Components)
A7H(Encourage and Incentivize Industry Adoption of New Technologies)
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AUPER HTHY AL | A 2%

gt Al

L9018 A 3FA5H(Invigorate Root Cause Analyses)
o| & B4 o=k 7}5K(Strengthen Predictive Analytics Capabilities)
Ty AT -45‘—(Domestic Mutual Reliance)
4> = (Inspection, Training, and Compliance Tools)
ARl th-8-(Outbreak Response)
42| @t)|3HRecall Modernization)

RECRENE R
e e

A28 B2 YA Yl o] 8 AARHEA]E oA W 2K Ensure Safety of Food Produced or De-
livered Using New Business Models)
HNEZ AfA)E obA A4 3t sH(Modernize Traditional Retail Food Safety Approaches)

A3 A28 Aol AR A E5} A3 (Promote Food Safety Culture Throughout the Food

System)

AR ESE A FDAE %3t A|Z¢FA 23} 27 (Further Promote Food Safety Culture Throughout the Agency)
Ao AH[R}F WS Aol 7HeF W FH (Develop and Promote a Smarter Food Safety Con-
sumer Education Campaign)

HAlEg& A= &-g-o5to] of|S 24 A2 73ts) (2) EU EFSA ‘Food Safety Regulatory Research
11 I17FE-8-51X] B3y glolg & &-8-50] 85} Needs 2030°

oA A Y 540 S A2 Eohe 2lS uet FHAFNAH(EFSA) S F718 = {7 3s)
ok S, Ryt Bk oyt vl e 2T 5 Aot Hek uid HAEe] Wit oS FHst
AspA S7kskin gl iRl B RS wAY o] AlEelo] PRIE AT 416912 wEekw o
A WU BETANC AL TIEFAZ AW F5~10dckFAHolof 2 3} AP A7 5
7 ojete A9 o mE AXelT BiE 1R alg, 710 ukE sk 20199 790]
Q18 Helohis Anh ol o] Qo] AR AT AF 3t 24 AR (1) A4k QHR AEAL
QAro] QIS ABHS7] 915 eke FRUS  AAR %, @) uje) weictel wstel g $lsin
o= 5 o} nxalo® Amhd BolE 4 zhe] 34l (3) wdlo]E o] Az A Ul A

0}71 FIote] SNSE &-8-9F
< FEsta fRE 9% 5 g-_ e85t 7] 9
2| Ael 2 5-S SfjolAlhs AL Wttt 2
ke 21k e) A A E Holetr] $jste] T4 e
7)4 7]HEo 2 A ZolA AL S Fl= AL {L%
HE T3 8, AR AR} AR A, ARjR S
& olsjeARLY BAThE Hhgo.E AErd
1K= zﬂqu}o}_ Zo| Zx7F 7 FQ 3R

25 9k,

]_«

l

Agasta 4 995 (2021)

5 SAE =18 glejgto] 2T Bgsto] ek
DARRE AF F5 W EAS Fo) A7 a7
e HAto] EYAS SRS 22 T o
2 53 gk AnkE AREQHH ZHol F3%<)
HAES
L PAPN AEﬂ ) U]—Eﬂ 0}1 H 35
Gl A A8 22, Hlolelo)
AFAHL BEE YoAH e =

O 3h3 gtk AnkE AF




pan e 7| Adm

o] W ]— JA = _

e ol | A5 ElOIEE Sk AL A5 olel S ERAo® AkSetel sfeicia) wole 4
A R PR E NP PR FR ELVINERELEE

gl

|

thgo] Bgaka Qi JRO| AT AHG(FRHSE 2T AN BUEY F AB7} DR 4
L e, | BE A5 T8 5 ol HEjols B4 ZBe) fvby w7t
e 7]5}; S et qee st e getely el n 4 £4 7H5 ol Ay
s

o
2 2
FAY wUE WYY 4F AP

oln

P

A #*S‘*Pg"ﬂ*ﬂ =541 71ed ol

Hdjole|(Az AEU 5)9] AAIRE 240 7] 23 wAled 714t ol As(viadl 2d §)& 28
AsAs H HAl=d | g glaa Brt ARl 7]odh= 7HAE FE 8| ALS] A HY A}
dlole] S i Z2AAA, F7F $3h a8 Al
SREE ARE NOR B E T YRS o AT 0| WekE ) A o
2 gsto] B 4 U ALHS A ASF A Ssio] 357 glske] 20219 29 BARA T
QGO she A2 31T 4 ek B8 ASH AFAT 71 2ALS Ykt

(FEEZAAL 2021). 42} AFAE o] =Q A 7|
& 2 gsto] AF oramelE Nws} shis)

B4 ZHolA A dmAoR 2aEE AL Avte
il 54 HACCP A28 b4k 222"01ch(71 2). HACCP]

lo
e

)
_\;
3
4

HX-J1S daker i

AZQIHBR|QIBHES LIASISIHA] AH| ERIE Hsjo| 2 HICHH AZEof S7t0j chist MH|%| obdgalE ZstsiAELIct
=
?_
= O
AP
e o o o o's o o
1 I
SEAM YoHFE7| BalxA % 220 FEX|E MZHe| 2t Y AZohNER|ISR T LAst %
ADLE 84 A 25 HICHH 29| ML E9 ADLE HACCP A AR X8 Sty

= 0IEFHHA MZist
ERSTRIUM Sk 2818 S5 AHIX TS osisLIC

: H‘ IR sMEY  GRe
AIZ|H 98-+ SHHBRIAIAY 15 E5X2l 7| 7|ut S0z ARHA HEH FUZAIE &8,

(RISH 5542 rEp|aAg AZ0RiEEHR|NAY D8} (ENIE ~ SABR(SHE), si4REME) MK EAIRH SES £
S8 +UAE SERZNAE D=8

TR 2. HSK ARBOFHER| 7|2 AE) , (RRIYA, 2021) U

129
" Food Science and Industry (Vol.54 No.3)




%oy S A
Science and \

130

S8 (CCP) HYH YA A7 7] & o A
T2 A% HUEE n]& 52 HAIE s dsh] flst
of ¢Hae] F eI, S54H% 59 el
SHE T, AIZFE)2] CCP U EE glo|E| S AX7F
A 7155kl ASES st AR 24 W =
o] 7FeotE s YFE ANE 35 EE AZEY 0
£ 7sto] Hgsia *U}E S TFEARA L AA
3lod 2025E7HA] BALElE AL BR 2 511 9t
E3h, 1FA 7|t Tr%#‘ﬁ PRI 2] S
5317 flste] ‘A5 sHAhE b AL
' A5 AR SR AE S 15T
Ag e WSt TH Y 2). JARA A RS
ghg-sto] tjojE 7|9te &2 FEibEe] FAgt o
S 53 ] AXSHE ERekL =94
F9] 8= 7IRE AAMAAIE e sto] sl 2] A E

Azhes Bele 5 e AAS 72T AL
#apoct.
Q0

ﬁﬂﬂhﬂgsg%ﬁﬁiﬂﬁ¥iﬁw@ﬁﬁ
w7beRlEsl Wefsha Qlek, E3), Lzt fy
o) AFRRE B417]50) 2§ H705kT A mE B
ofell A A4 AL AT Yk ALE AL
= EHOFA O 2 o] RolA 931 AR 7 W Eo] B}
5 E4do] 9)7] whie] SLLEol 28 ARl A=
elE I el robA 2152 Al 9 A 7
A 9 AHE 3} E9)e Waoleka & 4 glrk. 94
2 F T FRAE] ATLE AE AT 2
ARSI A, AR ol AR 5
Abgro] ob AnkEst 7|44 g B3l AbaLely
ol o 2248 4 akshs ke,

=71 WSkl sl Aslo] W A e

elof oM = BA71%E

Azastn 49 99s (2021)

s AFFgkel 7t ok APAA thg A R ek Lt
IEE EER )

i of

References

Ahumada O, Villalobos JR. Application of planning models in the
agri—food supply chain: A review. European J. Oper Res. 196:
1-20 (2009)

Atkinson RD, Ezell S. The manufacturing evolution: how Al will
transform manufacturing and the workforce of the future. Available
from: https://itif.org/publications/2019/08/06/manufacturingevolution
—how-ai-will-transform—manufacturing—and-workforce.
Accessed Nov. 2, 2020.

Azuma RT. A survey of augmented reality. Presence (Camb). 6:
355-385 (1997)

Clark J, Crandall, PG. Educational affordances of Google glass as a
new instructional platform for foodservice training. Journal of
Foodservice Management & Education. 13: 28-32 (2019)

Desai PR, Desai PN, Ajmera KD, Mehta K. A review paper on
oculus rift-a virtual reality headset. Int J. Eng. Trends. Tech. 13:
175-179 (2014)

Detwiler D. Building the future of food safety technology. Academic
press (2020)

EFSA. Food safety regulatory research needs 2030. Available from:
https://www.efsa.europa.eu/en/efsajournal /pub/e170622. Accessed
Jun. 14, 2019.

Food and Drug Administration. New era of smarter food safety
blueprint. Available from: https://www.fda.gov/food/new—era—
smarter—food—safety/new—era-smarter—food—safety—blueprint.
Accessed Jul. 15, 2021.

Kamilaris A, Fonts A, Prenafeta—Boldd, FX. The rise of blockchain
technology in agriculture and food supply chains. Trends Food Sci.
Tech. 91: 640-652 (2019)

Kang HJ. Established smart disaster safety management response
system based on the 4th industrial revolution. Journal of Digital
Contents Society. 19: 561-567 (2018)

Oh KH, Ahn YH, Koo JM, Kim JY, Kim BS, Jung JY. A cold chain
food quality monitoring system for ubiquitous food logistics
management. Journal of Information Technology and Architecture.
8:328-386 (2011).

Treiblmaier H. The impact of the blockchain on the supply chain: A
theory—based research framework and a call for action. Supply
Chain Management. 23: 545-559 (2018)

World Economic Forum. Deep Shift Technology Tipping Points and
Societal Impact (2015)

World Economic Forum. Innovation with a purpose: Improving
traceability in food value chains through technology innovations.



Available from: http://www3.weforum.org/docs/ WEF_Traceability
_in_food_value_chains_Digital.pdf. Accessed Jan. 22, 2019.
Ao, ulF AZ AntE oA AT LAY 7)1 29T (2019)

7. AE3AE 71€ wdo] whg ol % EH & et (2018)
LA A|53} AR 7| RAE (21~'25) (2021)
FHAE7IE71E97H. SAE Al UIEH dgoie] Ty

(2017)

STHAEE71Y97HY. SAE AT AntE FAW
E 7]%, SHAE We7|E &4 $47] Al wE dilr)s
AR713) B3 (2014)

S4719%. 20129 547|149 7|25 9 AH] (2013)

y

131

" Food Science and Industry (Vol.54 No.3)



