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Abstract Interest in food recipe retrieval systems has been increasing recently. Most computer-based
recipe retrieval systems are searched by cooking name or ingredient name. Since each recipe provides
information in different weighing units, recalculations to the desired amount are necessary and
inconvenient. This paper introduces a computer system that addresses these inconveniences. The system
is a chatbot system, based on web-based recipe recommendations, for users familiar with the use of
messenger conversation systems. After selecting the most popular recipes by their names, and
pre-processing to extract only information required for the recipes, the system recommends recipes
based on the 100,000 data. Recipes are then searched by the names of food ingredients (included and
excluded). Recalculations are performed based on the number of servings entered by the user. A

satisfaction rate for the systems' recommendations was 90.5%.

Keywords : Recipe Recommendation, Chatbot, One-Hot Vector, Cosine Similarity, Web Crawling

1. M2 Joltt 71EF A SHE AASKAL 7] miEel A

A7t REEAAL sk 549 ol % AAIF ok o

AAEE A o ZAlo] AL Qe AERte s = o] it dE &0 Yiol #HAH AmSel 3
TS o A 227t of¥ Ao| Al FAsTEE Avl AES 7IECE AXEA UE 1 o] 5UE TIECR
2E BA o, doks FATE FEEE A 2Esial Ao 7 Ajal] §E 308 e A S5E &

2 =52 20198 st SheddtH] Aol oJgh =79l
*Corresponding Author : Shin-Jae Kang(Daegu Univ.)

email: sjikang@daegu.ac.kr

Received February 19, 2020 Revised March 23, 2020
Accepted May 8, 2020 Published May 31, 2020

543



A7 &8tE =R A A214 A5%, 2020

dof 3H= EHgto] A7A Hr.

B o 5o g FE7ste] 42 <oF 109 A
9] HAHE 1A& 7]ZE0 & ghislo] DBof| A&t
st 24 AEagto] ZRlete] HAlmE AT 5

A= A 7|¥te] AREAF 2 HE(Chatbot) A] g2
TFESRALA} Bhe}, 270l A 71E AT 2 AlAE AT

Eof thef Abwls, 3oE B ATolA Akshs @
A3 5 A9 TR PES At 434 48

AIE 245, 5301 A2 9 FF AEol Hish
Al AR
2, #d A

21 280

AN ZE3 POEI A2 HAlm HolEE 411]6}
7] SfsiE BT Tdolg AAoF shedl ols
SofEtal et &80lE &3k WHole o9 7}117}
At 1FL A7 54 =9 FE& A TF-IDF % |
2 7l gAE F57 8 xﬂﬂl 7% Aol XE TF-IDF
7IME 7o R QA ABRd qulEAolA EEast

golE AAsty €YY <1 ﬂ% 1 Convolutional
Neural NetworkE &-83slo] E&
£ ARUSIIEHIL 4L 248
o 2 ALTA
2o sl 1 ge) A2
g 2= 9l o] BolE Z}E_E
AAEE ARESHATH2]. 714 —]’ 5
gt E80] FE7|H dAtolAE=
AET WS o8 of ”‘ﬂ‘:ﬂoﬂ A= TolE ¥
Skl FAR] FAKEE Alktete] B-80lE AESHIHH3I.
2 AFolA HAE At 19 TEE sjA I 9l
L dolsate) TRl SAEE Bo) A4 dol A
sk W olgsisich

2.2 HAID =

RN RHgAE AEE 1t wEY fAT 4 A
28 AA 4ol e AR 718 4], TR} A
|29 Q¥ 7HAE ol&sto] HAHE FE s
o, #Ame] 54 #E(feature vector)?t FEEHF
7ilﬂ(Euclidean distance)E AAFSI] FAIEE Fald
T AT 7P =2 gAEE F-Hcke AlAa”elth
Ao FA Al o8 F4 Aeo] 7Fse AR HEE

& A|AE

544

AT} Fabotet. 283 ot
HE 71qke] #Alm = Al
A F’ %’\}E—E— /\}36}04 dloel ZF fAF
B YW S9o BAs}

15°}L iEﬂZ *’JEW# AH8AS] At
AHEALE Zot AT &g &k FAUA
75?3;}0}01 AHg3he stolHeF|E EY P 2

A A2 sk HlolE 32 9 9
AY FcE A€ B A7 o2
pythong 7]dto Aze o= A~ Zz Il
Scrapy ZE2IHE AREIRIE EFH 2 AolA Hg
g A P2o] ofd ul ofEEARId FHE FAH
Ack MAE B4 7| 2EZAE 83 A F
53 ] AelolAlE B HiAlE O] §AERES 7147

I EAE B4 79 S8t dAlnE FHsh 2
Eixl(OntologY)e Zgsto] 7129 A AAEE
AREAZE 7H A EE AT S e XY -
e ATE St Y E=EoAE U TBUYL B

i1z

e

AT o8& 35t HAEE FPS et Il
4] BIO Encoding ¥ a3alct 3
EYT T FFgote & B2 2 AT HIsht B3
Slol= "ol Zpol7t Qltt.
23 = 73 @A

o A

ARL 2 WAl weEh & 715 AR} 7| AgkE
7|8k AR, HBEwg BrAlo] weh d3lg dojsd AR
I A sy AR, g A 4o wet A 2
AR A Bl AR T ERI 4= QUrHTL WA AR
A9l 9= HekZ 98 dgEd 79 shidl
CNN(Convolution  Neural Network) Edu}
Word2Vec, FastTextE U3 YL 7IHS ARES
ATH8], 2] 7I%ke] AR ZH AT 2] DialogFlow?]
A NS BHE, 3}0}3}x] 3t intentE AFQ1o] A
g 5% entitys FET F T 2P 7MY KA
intent= Z75}o] OH%L BAEE AREAIA SEstH,
intentg Tot6HA] £3t A& Sh5Al7 = WAE B9
XA 5 7S Aot ATH9), 9] Tof H
3 5ol Wsl APd gkgol FHoidle EdE Algshe
BERT 7|5te] x]4] g #5otar 4835t 2538 A
52 AR A#10] Sol Stk

2 AFoA= AREARY] AR wE} 71E HlolEHo]

20 AE g@H F 7P Jhe 9 Adgste] A4

2T "Hvese v
SR W0 R B 74 Juke] ARe ARk,



AL FH= FAT AA HEF AT FH A2"

HitH
od

3. g7UE
3.1 HO|EH|O|A AA & 1=
3.1.1 3= M L HX
AR AlA" HR4= Fig. 13 &t} A ARl
Qs 289 B N0 SYEE 2 A4
FROE e 4 et 25" FRolA= A A
nig 28gsp) Aok L8R 719 A, B, 23]
T &8oto] 8 HAME A AEE AT E
AFFo 2 AEYsto] A AETY, AAEE 1l =
g &AE 272 AR § 235 DBol AR
Recipe dats

¥
Recipe Seection based on Reviews and Rating

Preprocessing far
Trthes

Preprocessing for
Ingredients

Preprocessing far
Coolang Order

Tokenzrg by
Coaking
ngredients
Cuantity, Unit

Disiding bry
Coaking
SBQUEnCe H1ep

Query Sertence
Imtertion Analysi
Simianty Calkulation
r
Recipe Recommerdation

¥
Responss Sentence Generation

Fig. 1. System Procedure for Recipe Recommendation
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Fig. 4. Survey Results on Useful Functions of the System
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