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[Abstract]

In recent years, the number of single-person households has steadily increased, and these households
tend to use online shopping and convenience stores more frequently than multi-person households.
Against this backdrop, this study proposes a personalized recipe recommendation system designed to
save time and reduce costs for busy singleperson households. The proposed system leverages Jaccard
similarity on users’ recipe search histories and recommends recipes tailored to each individual based on
profile information—available ingredients, available cooking tools, and allergy data. Through the UI,
users can choose which aspects of their profile to include in the recommendation, and they can view

the similarity between up to five of their most recently searched recipes and each recommended recipe.

» Key words: Single-Person Households, Jaccard Similarity, Recipe, User Profile,
Personalized Recipe Recommendation System
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I. Introduction
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Table 1. Number of Single-Person Households
Single-Person o
Year Hc?useholds Share (%)
2015 5,203 27.2
2016 5,398 27.9
2017 5,619 28.6
2018 5,849 293
2019 6,148 30.2
2020 6,643 31.7
2021 7,166 334
2022 7,502 345
2023 7,829 355

Table 2. Number of Four-Person Households

Four-Person
Year Households Share (%)
2015 4813 25.2
2016 4,751 245
2017 4616 235
2018 4,481 224
2019 4,315 21.2
2020 4218 20.2
2021 4,036 18.8
2022 3,826 17.6
2023 3,703 16.8

Table 3. Meal Prep in Single-Person Households

Meal Preparation Methods Share (%)
Convenience Meals 69.0
Delivery & Takeout 65.8
Self-Cooked Meals 61.0
Eating out 46 .0
Meal kits 38.2
Family-Cooked Meals 34.3
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Table 4. Comparison of Existing and Proposed Recipe
Recommendation Systems

Personalized | Local Store | Ingredient Tool
Recipes | Suggestions | Substitution | Substitution
10’900 X X X X
Recipes
AI.I X X 0 X
Recipe
Recipe
Match 0 0 0 0
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II. Related Applications

1. Analysis of Existing Recipe Applications
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1.1 10,000 Recipes

ablo] efalm) e oF 208 7 olate] Q] eAlmig ¥
w5t Ul giEARQl g2] ofZe]7lo]doltt. AREAR= K|
=, —Qa H]—l:H /\l-il- E [‘,]»O]:é‘]— 7<7—]2 7]1:]]—% E]}\]mé

AN 2 900 ARUE 7158 S8 e AMEANS T}

TS BRI $U18 YT 4 Uk S8 W
%] 7158 5ol AHgAE Had Aag Qe o

2 22402 FEohr] £3L St 7)ol Yok 17y

U 24 2385e F2 719 oY te BejRo] 7]

BISHL glod, AgAPE ARele) Yeles] e, =
[e] =]

9 o, 24 o2 S NSl FEL Y

fu o
SCHOL TA ARARY] 7)) S st et dE
g FAoll= AP -

1.2 Our Table
"929] Aer e

EOH

& 19 o|uX|e} FHA 718k 2fA]L]
ZHAEE SRR Z2HL /\}gxp} 2
Qels TR 4 es e Yot Ao
2gslo] AR Yt A2 sytoe avmg
Aols 7152 wQlshony, FHejo]d 7|ut ZElx XA
3 92| 29 LR 75 AFICE 22 o] 3 o
Al AFRALO] HG EI,L gy 27] AR, AM o]a 52 7]
gro 2 S Judt 24 7152 uulsie] 24 23S AR

A A Al AR 4 ol 1ol Rasich

=,

319
o a2

4>4 rulm )

2. Implications and Differentiation of the
Proposed System
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III. Implementation Details and Results

1. Application Features and Rationale
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2. System Architecture

2.1 Technical Implementation
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Fig. 1. System Architecture
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2.2 CI/CD Pipeline
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Fig. 2. CI/CD Pipeline
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3. Key Features of the Application
3.1 Various Recipe Recommendation Methods
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3.2 Recipe Recommendations from Previous
Search History
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Fig. 5. Recipe Recommendation Workflow from Previous
Search History
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3.3 Nearby Store Recommendations Using the

Geolocation API
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3.4 Product Recommendations via the Naver
Search API
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3.5 Speech-to-Text Feature Powered by the
Google Speech-to-Text(STT) API
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Fig. 8. User profile Input Method
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IV. Jaccard Similarity

1. Definition of Jaccard Similarity
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2. Example: Similarity Between Searched and
Recommended Recipes

100 « Y (w, « 1[i & E] « J(,

Fig. 10. Weighted Jaccard Similarity Formula

U))

B QPO ALgAt 2 elAlmet 24 2l Zie)
Aleg ROz s 9ste] At gAbeg
INEO R 3 AAL WAL M EsteCt,

Fig 102 715%] W3 APIS SALES Uedch of:
J1E APIE SAREOlA 2} AEe] U io] Aol Al
3 7154 we MEsts WAl02, §4 A4 YUE 5
oIk, S0 o] &
Aglgoz

_Q_A-]% RASH _/'\_ Qlii }\471]

FA AT AGAPE AT e AR, A% AR U
Lel=s] §R2 ANstel, M Mzt TaE el
A9 9H2S Holstn, Lel2] HRo] L3 |
n A4 opgols Aelstick ol 7t xlme] el

o) % Wol & GAHES Ul Alsfo] QRIshe B9 27}
A2 yolslgion), £ul2 U WARE Ve 2
HE Jltte2 JHax WY VIS RAIEE Agelol 2

ZAlmo] Rj2S 7|gto 2 A
o] A9l 5749 AL S FAsHT
2 dgdiE A= q% KHEE ¥Rl 37H9] A 2

[AstaL, olS s

Al g Abgatol £ A70IA FA AT AP 3
2 7k Astotct 33] vHEs }o:] 7y gAl] Alstul S Alst

2
u

A Aol EEE Ut o5 Sdll FA 2A|mjet
AT 7He] fAMdE Fotste Aate] ddde A
oh 2A Al AR Fal, 2], SiAa)
ZRER ol M| 1208 JAsiglon, 7+ 129
Aol = Al 144 Table 4, 5, 60] AA|5HC

oot i o
Lo
32

oY

Table 5. Composition of Search and Recommended
Recipe Group 1

Search Recipes Recommended Recipes

Dakbokkeumtang
Chicken Galbi
Spicy Chicken Soup

Chicken Ginseng Salad

Chicken Karaage

Chicken Bulgogi

Chicken Parmigiana Ginseng Chicken Soup

Braised Chicken&Fish Cake

Chicken Teriyaki

Table 6. Composition of Search and Recommended
Recipe Group 2

Search Recipes Recommended Recipes

Beef Skewers Cabbage Soybean Stew
Beef Rib Soup

Banquet Noodle Soup

Beef Mushroom Stir-Fry
Grilled Beef Ribs

Beef Shabu-Shabu

Beef Bone Soup

Soy-Braised Beef
Noodle Hot Pot

Table 7. Composition of Search and Recommended
Recipe Group 3

Search Recipes
Pork Cutlet
Pork Bossam

Recommended Recipes

Bean Sprout Rice
Glass Noodle Stir-Fry
Chinese Fried Rice

Pork Bone Stew
Sweet And Sour Pork
Pork Belly Veggie Rolls

Chive Mushroom Stir-Fry

Soy Pulp Stew
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Example of Jaccard Similarity

25+3  _
54+3+1

Fig. 11.

= 48.28%

Table 8. Refined Jaccard Similarity - Similarity
Results for Recommended Recipes (Five Repeated
Trials with Identical Outcomes)

Search Recipes Recommended Recipes | Accuracy (%)
Dakbokkeumtang | Chicken Ginseng Salad 100
Chicken Galbi Chicken Karaage 100
Spicy Chicken Soup Chicken Bulgogi 100
Chicken Parmigiana | Ginseng Chicken Soup 100
Chicken Teriyaki |Braised Chicken & Fish Cake 100

Table 82 Table 50 &A=

ot il 34 Aot g
] X

= ws Aol S92 23t Yol ML B
o} ol APEE 9abwo] At Yalo] F]Qlict At

gAEE T WT 2R

oz 7o, vl tiido] He
U A WEA vluEs 4@@6}&&5 %5 e
W5}A| okr} webs AFRAR] Qlad Zlsto|u} AJAkE g

Al gl W7ol WAIsHA] ek @ FA Lwelzol

AEete A3t AT oAl QueA gxIE:
3. Similarity Analysis Results

Table 9. Refined Jaccard Similarity - Similarity Results
for Recommended Recipes

Search Recipes Similarity (%)
Chicken Bulgogi 55.77
Chicken Karaage 54,72
Chicken Ginseng Salad 52.73
Braised Chicken & Fish Cake 48.28
Ginseng Chicken Soup 41.79

Table 10. Original Jaccard Similarity - Similarity Results
for Recommended Recipes

Search Recipes Similarity (%)
Vegetable Bibimbap 10.32
Five-Grain Rice 9.21
Japchae Rice 7.63
Bean Sprout Rice 5.33
Pumpkin Porridge 3.21

Table 93+ Table 10= Zt7F HQFst AFLE GALEQ} 7]
& Ve fALEE S0l YERA ZaE ALk fAEO]
C}. Z479] Tableg2 Aol B9k © Table 10= 74|
=9 ofF§l Ahto] gl AlrE FHEQIY o] B
g Table 92 #2 FAlgE ARESH HA|T7F FAHE] QI
Table 109] Aut= 7} 2A|u]o] £Ajget BAjs, £0|&
7t &5 YR AlLtElo] 4= HAjmel HAg = 2
Alm7t 245 = Zlo|t). Table 9 Fal2jEo A 20|25
Alefstal F2Aligol 7HER1E Fof fAlERt A2 e
Ao H& et 3 AlAEE 15 4 o

4. Quantitative performance Evaluation
2 A0 Akst 7157 WA APLE gAbs 2]
Zo] oMo o= 5}7] OJaf], =& A|AHIQ] tEAQl A
AW ¢ (Precision), Af3S(Recall),
}oq 710] WAl AT A bl

S Wt AR

F1-ScoreE At=

3 Bt

4.1 Performance Evaluation Metrics

Ao) Bk AL e elame] FRlRs) A
Adlo] 215 SN JFEAZE o METt UR|SHE
Ho2 'AskRelevant) 0.2 TAsIICE 7t Al x| 1O

AR AR WAL et e,

|Relevant N Recommended|
| Recommended |

Precision =
Fig. 12. Precision Calculation Formula

| Relevant N Recommended)
|Relevant|

Recall =

Fig. 13. Recall Calculation Formula

Precision X Recall
Precision + Recall

F1 — Score =2
Fig. 14. F1-Score Calculation Formula
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4.2 Quantitative Comparison Results of
Recommendation Algorithms

7189 o APIE ARE WA Original Jaccard
Method®t & AALojA AQtst 715X ¥Wd RPFLE QA
T A12]591 Proposed Weighted Method?] 452 A
FRoz 8wt Auts Table 110] AAE] o] Qlct.

Table 11. Performance Comparison Results by Algorithm

Metric Original Proposed Improv
Precision 0.214 0.825 +285.5%
Recall 0.162 0.618 +281.5%
F1-Score 0.185 0.693 +274.6%

Table 112 X9 oMA|I9} 7}54S M5t 2 =52
Original, Proposed, ImprovZ 9#lsto] 7]&stlon,
e

27k Jaccard Method, Proposed

Original
Weighted Method, 2|1 7]& @A O8] A5 FdES
=35} Improvement RateZ Ju|sic} Ad B Ay}
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Method 2t} oF 280% o]A} dFAtH dss BTt

7129] Original Jaccard Method= A0|84} dds
5 0] B 340 %l fA120) 3} sl £
Aest Alolgt BAlm} 23ElE SV} 9ot &
o) Kol Wl o) Rgol tjel 715A] 587 ¥l
WES o) ALES 0825714 FPAA AHgatel 2
3 oeg o U veRe delsieict

4.3 Performance Stability and Reproducibility
Validation through Experimental Scenarios

Similarity across 24 Steps

similarity
—~ Average: 0.4792

Similarity
£

°
w

02

0.1

0.0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Step

Fig. 15. Average Similarity Score Trends Across 24
Experimental Steps.
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V. Conclusions
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