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Query Image Retrieved Recipe

E\Y pasta . Preheat oven to 350F
. D % — ) I/ @ ground beef . Boil pasta until just cooked.
; ’\ lJ\ 5 taco seasoning . Brown ground beef and then drain,
/ ~ — water Add taco seasoning and water 1o meat and simmer for
\‘ cream cheese 5 minutes.
T, L3 =" a
/ . Put half of the shredded cheese over pasta, then cover
with hamburger meat and mix gentle.

pON

o

6. Sprinkle remaining cheese over the top.
7, Cook in the oven uncovered for 15-20 minutes.
Query Image Retrieved Recipe
butter 1. Melt 1 tablespoon butter with 1/2 tablespoon olive oil in
olive oil saucepan over medium heat.

sweet onions 2. Add onions and saute, stirring every few minutes, until
portabella they are caramelized, about 15-20 minutes.
mushrooms

celery (If soup Is too thick, thin with a litle more hot broth).

LYETEALLLY EEREALEM ' 5 g

5. Serve in deep bowls, garnished with a sprinkle of

~w

minced, fresh parsley.
i ORXE—
=
Query Recipe Retrieved Image
j‘ f o~

b t d é hamburger 1. Cook hamburger until done and drain off the fat,
ngatoni pasta 2. Add mushrooms and onion and fry until translucent.
Ragu pizza sauce 3. Add pepperoni.
mushrooms & e
onion 5. Lay noodles cn top of hamburger mix in crockpot,
pepperoni 6. Tum crock on low and leave 4-5 hours,
mozzarelia cheese 7. Pour over the remainder of pizza sauce over the

noodies.
8. Top with the cheese.

Query Recipe

* RecipeTM [A] : LY EEIREL Y ETH [, Tr e

Retrieved Image

sait tomato.
(o] 7 _\\ shrimp 2. Wet your hands and lightly coat in salt. » )
z @ /\ } \\J Broccolini 3. Divide the nori into 6 long strips, and make 6 long and
mayonnaise narrow sushi wraps. R
nori 4. Remove the hard sterns from the broccoling, cut to 3-4
cm lengths, parboll in salt water (not listed), then drain,
5. Roll the rice in the nori seaweed, top with the shrimp,

broceoling, mayonnaise, and they are done.

[A] A. Salvador, N. Hynes et al. Learning Cross-Modal Embeddings for Cooking Recipes
and Food Images. CVPR 2017
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= Adversarial Cross-Modal Embedding (ACME) [CVPR2019]
s EfgERE I ORXE— Q»pytﬁglmUAn REBEZMRL

’{/,-- Mo dalﬂy Alignment ‘m\‘ Hard Sample Mini ng ,,f ] Translatinn Consistencv ____-“:-\“
, z L
Input : Lo —_—L, i
| @ o Caar i
| ¢ o
i + H
; ® B
: | . d o
images [ Vo v P
. m | |
- Ey(ONN) et ] |
| FC L
-4 -
instructions ; : I ;I
: ® o
ingredients f : Lo
Eg (RNN) Ry | @ L
! ® R I |

Weight Sharing  Retrieval Learning

H. Wang, D Sahoo, C. Liu, E Lim, and S. Hoi. Learning Cross-Modal Embeddings with
Adversarial Networks for Cooking Recipes and Food Images. CVPR2019
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= Recipe Disentangling Embedding (RDE-GAN) [ACM MM 2021]
» R iBER & BIREKIEIRCEGZ oL . BEEEZHL

Embedding Space
[ :hoI.e mnlk_ o LTTI

Title
T 4 Classifier [ugd

aaaaaaaaaaaaa

1047 class
[0' ey 1' ooy 0]

H ‘CCIass

Ingredient - 4102 class multi-label
Classifier [,..,10,1,..,0]

Recnpe Text

Shared
FC layer
LM,,.
> : d‘ iu »aE~ LDisen
- - s Bib LRecon
. Generated Image N
Recipe Image |

Y. Sugiyama, K. Yanai. Cross-Modal Recipe Embeddings by Disentangling Recipe Contents
and Dish Styles. ACM MULTIMEDIA 2021
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= Hierarchical Transformers (H-T) [CVPR 2021]

" BF:LIGJ

A. Salvador, E. Gundogdu, L. Bazzani, and M. Donoser. Revamping Cross-Modal Recipe

EHTransformer &

ACHEIH VEEETIFA NI YO —X—I(ZF]

Title: Mac n cheese skillet

Ingredients

2 cups elbow macaroni
1-1/2 cups waver

2 thsp. sweet onion

Instructions
Cook macaroni according o package
directions.

Melt butter over medium heat.
Add onion and saute for 2 minutes.

Retrieval with Hierarchical Transformers and Self-supervised Learning. CVPR 2021
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= B T > 0 —4 —I(ZVision Transformer (VIT)Z &N\
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= 4D MIEKREEE R
" REROR: Ly (P ARE—FIRERDOEDR (Triplet Loss))
s LYEOR: Ly, (H-T) ACME

» BEAYO R Lya (ACME)
« — MO X Lygns (ACME)

Liotar = AMLlyrec + AoLpa + A3Lirans + Lyet
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Retrieval Space

Title Eiy

Lyos =Z[d(Va,Rp) — d(VyRy) +a], +
|4

l

Z[d(Ra, Vp) - d(RCU Vn) + a]+ Ingredients “ing
R

nstructions ins
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rec(H T): LY tT:\:Z NMZEEND
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» fEERYTransformerigia

1
Lyec = gz z Lbi(a: b)d(a,b) ,
a b

a,b € {ttl,ing, ins}
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Title
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* Lys(ACME): LY ETXFRXMNELYEERROEA ) TA4REOFXF YV T
DRIE % 4EF09 % Modality Alignmenta X

BRI Ty — R EH

ACME

Lua = Eipqp |log (1 — Du(E,())] +
Etpey [log(1 — Dy (E7(1)))]
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* Lirans(ACME): ZFEENEIVORT A VT %
TCDBIRICIEITT 9 L T, FRESNEIVRT 1 VI BRKRD IR
RUERFT 5 C L EHED ACME

Lirans = Ltransr + Ltrans,-

Ingredients “ing
Ltransr = Ly + Lclsrzi

Ltransi = Lijzr + Lclsizr
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» RecipeIMOEG—L ¥ EXTEFIBT 3
= FET—4: 238,999
» A ET—%: 51,119
= T AMFT—%: 51,303

" 7% Y DAB2 23N DEBEMNEENR WL Y EEFOY Y TIL Y
O BT Y =H (2

= Ny FH A X: 256 (ACME: 64, H-T: 128)
» =R 0.0001
s BRI O—X—0O/N\v Y R—2: ViT-B. ResNet50
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s Ny FHA X - BFAOANRRE RV IZH T IEEDHED
« 2T BIBRE

Liotar = AMLyec + A3Lpya + A3Lirans + Lyet
= 4, =0.05, 4, =0.005 A3 =0.002
Tkt A ADR1EBEL LT, RANETILEEFHTS
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» RecipeIMOEG—L ¥ EXTEFIBT 3
Image-to-recipe Recipe-to-image
medR R1 R5 R10 medR R1 R5 R10
ACME 6.7 22.9 46.8 57.9 6.0 24.4 47.9 59.0
H-T 4.0 27.9 56.4 68.1 4.0 28.3 56.5 68.1
RDE-GAN 3.5 36.0 56.1 64.4 3.0 38.2 57.7 65.8

Ours+ResNet 3.0 36.4 63.6 /3.8 3.0 36.6 63.6 73.7
Ours + VIT 2.0 44.3 /0.9 79.7 2.0 44.6 /0.8 79.5

16



(‘n—/ TbKYO

XERGER (1) @ LY ERROA)

LY PEEBMADLYETEX N




KEGER (1) @ LY EREOH)

LY ETFERX ML LY EEER

24 BIL:

cuban picadillo

B

1 tablespoon salt

1/2 teaspoon ground pepper »

REFIIR:

1) mash the salt, pepper and garlic
together in a mortar until well blended.
2) add the tomato sauce and let it
simmer for a minute.

18
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= WordCloud: T7— ROEETEFNDT— ROKETSZRD D

— LN ET—2 DRIz L BT8R
RKEDLVETERX b+

ricotta

=

ricotta

ﬂﬁ&éh#b&ﬁ?#lh

drizzle

fresh ricottal

g(NWEX

heat. . side

rrcotta

halvedpreheatJJfood lJr-EEEE

QOmelted
plUS f l drizzling
arrange
g‘ésslstll%g g Gt CUp

sheet a ' ge

combine
blac
p ocessor

tttttttttt

tables

rimmed jnches dollos qerllghtly
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—/\ Ricotta’' [ff W)
(L &<l KA

T ——
—EHENET —AORICLPARNE
AEDLIETHR K

24 kL

honey-broiled figs with ricotta

X453
1 cup fresh
2 tablespoons honey

EAEFIR: ; eas
preheat the broiler and position a plUS drizzling
rack 6 inches from the heat. mis l g cup
in a food processor, combine the sheet large

with the 2 tablespoons of T a b l e S OO N S

honey and puree until very smooth. rimmed 1 nches br oller:

20
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ERRAER (1) : LY ERZR DO — _EMIZ 7R 2iRFREER

= VIT-BZEEIYd—42— AL =F0 (BREEEOLEA=(IF TER)
= SH V) —, G mREE
BiZEL ytT#x#%uzl EE&&E RIERL : 1

flour always
)

~—— >, & Lél eS tables oon:
¢'/,:‘\ A 4 ‘E! -O ounc utter p CI;llj.?lfgSZ
01 I amSem ax ﬂmh Wl N e skillet rggemary
mugtard oiive Tietle : U Onlons potatoes chives sour g
-4 beatengrated gggggg S
/! 2l ; S oil chopped  cakes
t rlta)c:i-t t (U O r_ k lpur oléve mashedbatter‘

ables oon %%ﬁ tatg | 3

p Lamustardas acon LLL ﬁo hol chedldar

BELETEHR I~JIIE1;L : 31

remaining..;s* = jnstant maker,

ij?nhoneyg SUZAE: e -CU p Psel?gra%?dig |

vanilla bean

- Syrup o heat" Bl agd,,
r1cottamM Aﬁ XXXXXX <8H cmmmd
plus f lg -_7,_‘; platep\;l.q)m;‘“;’rea&g: P°Wderl k Our i t.t A e’

i m1xture 'O A Fspice
tablespoqns‘ m%]g]gdr! -tsg_cse m l WhlSk r\!l:}lpsegﬁl'r:uies

L EFEGEMALLUETXX B p/tv#x##bp/tﬁﬁ
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EERER (1) @ LY ERROFI— LA T SRFRE

* VIT-BZEGRI Y 3—X— ISR L =REH (FBREXIRO LA=(F TER)
g VT —, g REREE

HEL VET$ZFWH:1 Efb/t E{ZIEAL : 1

r always

Elespoon

BXCORS s i car b 5 ’
FRIDBEERR ",Lmi SR 47 &
. )& ) EROBRRXAR

TEEFDER
BiF L

pear.90z eyl
L SUBARetiun &
24 cookm

hhutters: 2%

18- minutes m 1Tk Vinegarm

&@, clnnamoniislice « Whiskoes raisins-..= minutesj

LSE @#bb/tT#xh LOETXFR ML LY EHEE
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ERRAER (1)

KLORDEE

# Loy RET , Lyoe: REC, Lyjg: MA, Liyans : R2I,
= RET+MA+REC+TR* (&,

RET+MA+R21+I2R
RET+MA+REC
RET+MA+REC+I2R
RET+MA+REC+R2I

RET+MA+REC+R2[+I12R*

RET+MA+REC+R2I+I2R

medR
2.0
2.0
2.0
2.0
2.0
2.0

Image-to-recipe

R1
41.9
43.2
43.5
44.5
43.1
44.3

R5
68.5
70.0
70.3
/1.3
69.8
70.9

R10
77.5
79.0
79.0
80.2
78.7
79.7

10k

medR
2.0
2.0
2.0
2.0
2.0
2.0

Ltrans 12R
recipe only7T—4 %3 (ZF|

L7zl

Recipe-to-image

R1
42.7
43.6
44.0
44.9
43.6
44.6

R5
68.9
70.0
70.4
71.3
70.0
70.8

R10
7.7
78.9
79.1
80.1
/8.8
79.5
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» BRI O—4—HResnets0NIES
s Ny FH A AM386LLEICEARLTH, BEOKENELNTIVS

Image-to-recipe Recipe-to-image
Batch size medR Rl R5 R10  medR R1 R5 R10
64 3.7 31.2 58.3 69.2 3.4 31.9 58.7 69.5
128 3.0 35.0 62.6 73.6 3.0 35.4 62.6 73.1
256 3.0 36.4 63.6 73.8 3.0 36.6 63.6 73.7
386 3.0 34.9 61.2 71.0 3.0 34.8 61.0 70.8

=12 3.0 37.0 63.9 73.7 3.0 37.3 63.8 /3.3



EEMER (1) : Ny FH A XDE/E

s I O—4—MVIT-BOIES
s Ny FH A A2 AL TH, BEALEMND

Image-to-recipe Recipe-to-image
Batch size medR Rl R5 R10  medR R1 R5 R10
64 3.0 34.0 60.8 71.1 3.0 34.0 60.5 70.8
128 2.0 41.3 68.3 77.5 2.0 41.5 68.5 7.7
DR 2.0 44.3 70.9 79.7 2.0 44.6 70.8 79.5
386 2.0 46.3 73.0 81.2 2.0 46.6 73.0 81.2

512 2.0 47.1 73.4 81.6 2.0 47.4 73.5 81.5
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" LY ETEX MDD DBERER

7IU—l/’/|:° 2=y FER Ours + ResNet  Ours + ViT

spray:

half
mllkg
pan ato

whole

sprinkl
p%?f’f“%{erf

mc°°m1nute cuhy

teaS OOn """
cereal together sa l t

?Hng

ecg<

mlﬂu[ES =

buttermllk
butt e r teaspoon
unsalted 1

S(ZILIpouns

ground, ;,

shee tDla(k

squashZS a l t
suga melted

e ight £r o

Amedwmb rown pc”p 1

caramelized tablespoonsnwes
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KERAER (2) 0 BEIRER

« EEFH@: FIDRO7 (EHFHIEEOEEEREEDBARLY)
= ViT & Y ResNetS 0D A MNEHRERICH T 2 RVNVEENEB SN i-
» EREGROEN KRR S h -

W&
ACME 30.7

QOurs + ResNet 23.3
Ours + VIT 27.1
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SRR (2) : EMRER—ERKEIGO—EBDF

ResNetb0/xvy o HR—> ViT/yy 2 R—
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