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ABSTRACT

With the advancement of Al technology in home appliances, various products are being
developed, and research is actively being conducted to integrate Al into household appliances
used in daily life, minimizing user intervention and enhancing convenience. In particular, the
demand for Al-powered refrigerators has surged, and accurate food identification technology has
the potential to address issues such as the inability to identify unspecified containers, the lack of
guantitative analysis on changes in food condition, and information redundancy and errors that
occur during restocking. This paper explores product development directions through patent
analysis, focusing on Al home appliance technology, and analyzes the expected effects of
applying Al food identification technology to refrigerators. It aims to present ways to offer more
convenient refrigerator products to users.

KEYWORDS
Al home appliance, artificial intelligence (Al), refrigerator

XIAXHA B3t 472 / Journal of Intellectual Property Education & Research 61



Kim et al. 2025. Research on the technological development of smart refrigerators based on patent analysis

1. ME

[

A% P 1L A2 S 5ok S0 A wAsk gtk 53] 191 747
7 2hE Z A28, A5 22 77], 50l WE e AAT Sol SHTERA, AEt A

A e 71l vhat Layo] AN et ek @A) AATL thedt 2L EARS 2
A, 5% 87101 B2 AR $572 Heks| W] ol ek Holck. thrst Feot A
o A1%o] Byl 9% shflo] AE|AL $HEIR] gk AL, 7129 HEELEL Q14] 78t AL

=

%8

SERRe

ol

ORL R AEL PSP FESP] ol ol A% Zel AlLolh AT W A A4 7]
o4 o] Astel g A BHE 2t B4, o] SAR AEE 29 EFOE A5 A

3 95} 2] Eho] MR Holth, $UY B A1 ASHE AER A9, AHgATH
28 AES ARSI} 38 Foske AR A5 WA

2 =72 57K A2AS ARt A WA= ¥ E(Specific Heat) 4 578 7164 085t A&
199] 8% S Zgsto] 9% T BARle] AES FUsHA APEshe Y m o] 7%
27 Aefoll JeES ) QFOR, WIS Bk WAL O 2 Thoke AE o] thel 2 Al EE Balr,
5 WAL e ATHE 7 AP 7142 ol §lo] W B Ay S RSy %_ws}oa 4
S ABE 74e] T2 7P Sk G4 X2 718t 7ol o] F14e At YT A% e
A2E 5ol 48 AL, AE LA FASL, AE AYL 272 34 2 4 9

B Re 910§ 71eg FAH0R /M O A% W 0 e el sk BARS e 4
U 7142 b AXISHH, o} 2 Bl AAIske g A5k AT AAeH 7R 7]ed 4 9]

= wae At S

2. 22

2.1. 55| S EY

Vision Al 742 8-8310] WA T Eo] AE Ql& 12 vhalsly Fajsls 7|4 £35S wlotslr] 9
3t 53] o8 459t

].
T} 2t} “(refrigerator $31) and (15345 ‘A5 A5 B9 <5 Al (artificial adj intelligenc

o, choat g B3t 7I9ES Juo 2 A

q-_g_

o
e) (deep adj learning) learning) and (@7 |49 A] H]A H]A 7|2} ZE camera photo vision i
mage) and (A& && 3t A A4 food grocery)”. 0] AMAS vl o 2 WIPS ONQ B3f gt

=, AR, T, 990 555 AU, 1 A3 5 85279) B9 EY 4 Y ©

120

=21

Vision AL, % B4 714 Q181 24 10l 9 79] 481 ANE 5402 F450f ek 41
H 53] 3 Uit RS B0 e YHo| X0} AWIol, 32 53| A% 124 % 23

wolz AA 33§ Fstert.

Figure 1209719 #-8 5315 S7PEE 243 Widolth. £4 23, n52 1107, =2 557,
e 4074, %l%c 4744 01 = EWOHL poH, 7hd A&l F8 71950] AA A= vl=o]

KIARHA Wi B3 / Journal of Intellectual Property Education & Research

62



Kim et al. 2025. Research on the technological development of smart refrigerators based on patent analysis

Vg™
@ > 520, B=0x

Figure 1. Country-wise analysis result of patents related to Vision Al refrigerators
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Figure 2. Year-wise analysis of patents related to Al refrigerators
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Figure 3. Yearly patent filing trend analysis categorized by specific technology areas
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Figure 5. Global Al appliance market revenue forecast (2019-2026)
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Figure 6. Global Al appliance market shipment forecast (2019-2026)
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Table 1. Difference in food classification technology based on specific heat characteristics
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Table 2. Difference in food classification technology based on color segmentation
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Figure 7. Applications of food classification technology using specific heat
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