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When it comes to cooking,

“The proportion of ingredients is
important, but the final result is also
a matter of how you put them
together.”

Alain Ducasse, during an Interview with “the Independent” August 2013
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When it comes to cooking,

“The proportion of ingredients is (-0
important, but the final result is also l
a matter of how you put them — Process
together.” ] .
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Pork Scratchings |

Once relegated to the confines of dingy pubs in A
the West Midlands, pork scratchings are breaking

into the fine food sector. SF learns more S o
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Understanding the cooking processes =
cooking structures is a crucial task




epicurious Q. chocolate chip cookies

yynmly. Q chocolate chip cookies

POPULAR V¥ MEAL & COURSE ¥ DISH TYPE ¥

e

522 matching results for “chocol/ate chip cookies”

wIVE

REFINE BY: CHEF « SHOW RECENTLYON TV

a ||reci p€S BROWSE chocolate chip cookies

FILTERS: RECIPE X Clear

I 7878 recipe results lor chocolate chip cookies" Editsearch Showing1-10'6 R —
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naturally crowdsourced processes toward a shared

goal, like “making a chocolate chip cookie”

i~

CHOW pngpes Slmp?y):mlp% yymnly. FOOd allrecipes!com
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naturallv ( “No oven” “Simple and “Traditional recipe”
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How can we support browsing and analysis of hundreds of
naturally crowdsourced instructions towards a shared

goal?

20



1.

How can we support browsing and analysis of hundreds of
naturally crowdsourced instructions towards a shared

goal?

Understanding the analytic needs of cooking professionals
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How can we support browsing and analysis of hundreds of
naturally crowdsourced instructions towards a shared

goal?

1. Understanding the analytic needs of cooking professionals

2. Finding a unified framework that captures “cooking structure” for
text instructions in diverse contexts and styles
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How can we support browsing and analysis of hundreds of
naturally crowdsourced instructions towards a shared

goal?

Understanding the analytic needs of cooking professionals

Finding a unified framework that captures “cooking structure” for
text instructions in diverse contexts and styles

Build an interactive system based on 1. and 2.
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Interviewed
11 cooking
professionals

Professional chefs
(Restaurant Jung/Shinsegae Food, McDonald’s)

Patissier
(Dore Dore)

Food business researchers
(SNU Food Business Lab)

Cooking journalists
(LaMain, Hankyoreh)

Recipe website managers
(Naver Food)
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Interviewed 3 Analytics Needs

11 cooking +
professionals 3 Design Goals



Analytics Needs + Design Goals

N1: Atomic: ingredients, cooking actions

chop acaw
grate ﬁ
slice s
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Analytics Needs + Design Goals

N1: Atomic:

“What are some unusual ingredients?”

“What are some common cooking actions?”
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N1: Atomic

Analytics Needs + Design Goals

D1. provide statistical information of

“What are some unusual ingredients?” » ingredients, cooking actions, and (ingredient,
“What are some common cooking actions?” action) pair
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Analytics Needs + Design Goals

N1: Atomic

“What are some unusual ingredients?”

“What are some common cooking actions?”

N2: Procedural: cooking structure

D1. provide statistical information of
ingredients, cooking actions, and (ingredient,
action) pair
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Analytics Needs + Design Goals

N1: Atomic D1. provide statistical information of
“What are some unusual ingredients?” ingredients, cooking actions, and (ingredient,
“What are some common cooking actions?” action) pair

N2: Procedural

“What’s a standard recipe?”

“How is recipe A different from recipe B?”
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Analytics Needs + Design Goals

N1: Atomic

“What are some unusual ingredients?”
“What are some common cooking

N2: Procedural

“What’s a standard recipe?”

“How is recipe A different from recipe B?”

»

D1. provide statistical information of
ingredients, cooking actions, and (ingredient,
action) pair

D2. provide analysis for structural comparison of
recipes to examine each recipes, the
representative, outliers recipes
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Analytics Needs + Design Goals

N1: Atomic

“What are some unusual ingredients?”

“What are some common cooking actions?”

N2: Procedural

“What’s a standard recipe?”
“How is recipe A different from recipe B?”

N3: Aggregate: collection of recipes

D1. provide statistical information of
ingredients, cooking actions, and (ingredient,
action) pair

D2. provide analysis for structural comparison of
recipes to examine each recipes, the
representative, outliers recipes
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Analytics Needs + Design Goals

N1: Atomic

“What are some unusual ingredients?”

“What are some common cooking actions?”

N2: Procedural

“What’s the standard recipe?”
“How is recipe A different from recipe B?”

N3: Aggregate

“How many different ways can we cook this
dish?”

“How standardized is this dish?”

D1. provide statistical information of
ingredients, cooking actions, and (ingredient,
action) pair

D2. provide analysis for structural comparison of
recipes to examine each recipes, the
representative, outliers recipes
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Analytics Needs + Design Goals

N1: Atomic

“What are some unusual ingredients?”

“What are some common cooking actions?”

N2: Procedural

“What’s the standard recipe?”
“How is recipe A different from recipe B?”

N3: Aggregate

“How many different ways can we cook this
dish?”

“How standardized is this dish?”

D1. provide statistical information of
ingredients, cooking actions, and (ingredient,
action) pair

D2. provide analysis for structural comparison of
recipes to examine each recipes, the
representative, outliers recipes

D3. provide (various) clusters of recipes to
examine fundamental similarities and
differences
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RecipeScape



RecipeMap for Chocolate Chip Cookie

Clusters: select all

000000

RecipeState

Actions

beat  butter sugar vanilla

beginning middie

Ingredients

cookies  bake transfer cool

beginning middie

butter

RecipeDeckeo

remove all save deck

French Mocha Macaroon

saved decks:

Double Chocolate

Tart Espresso Cookies
LS o o
°°°0
80 o o o
2o
g o o
§° o o
o
9.% °
°o°o
o o
L& | » L« [ »

preheat  oven butter

beginning midaie
dough  drop roll form
beginning midgie

cool  cookies crust
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beginning middie

chocolate  stir

.

beginning middie

x Crunch Bars
o
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o0
o
000
o oo
oo
o
°
°
o0
o
°
|
bake  cookies bisc

beginning midgie

sugar

beat whisk

beginning midaie

x
Salty Chocolate Chunk
Cookies
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o0
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oo
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°
o
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o
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stir chocolate «chocolate chips

beginning middie end

flour  whisk sift add

beginning midaie end
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RecipeMap for Chocolate Chip Cookie GroiiBy,
+ & +
= LY 5
.
5.
o & y
. °
: 3 ° o
| RecipeMap
Clusters: select all unselect all
000000

RecipeState

Actions

beat  butter sugar vanilia add  vanilla butter flour mixture
beainning midaie end beginning midaie end

Ingredients

cookies  bake transfer cool butter  beat add cream

beginning middie end beginning middie end

RecipeDeckeo

remove all save deck saved decks:
x x x Crunch Bars
French Mocha Macaroon Double Chocolate
Tart Espresso Cookies
o
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oo 000
8o 2 pCH
oo
o o b 4
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preheat  oven butter flour cool  cookies crust cake bake  cookies biscotti
==="mn
beginning midaie end beginning middle ena beginning midaie
dough  drop roll form chocolate st melt sugar  beat whisk

beginning middie eng beginning middie beginning midaie

Salty Chocolate Chunk
Cookies

00000
00000

stir  chocolate chocolate chips

sugar

beginning middie end

flour  whisk sift add

beginning midaie end
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RecipeMap for Chocolate Chip Cookie GroiiBy, RecipeDeckeo
+ remove all save deck saved decks:
= .
x x x Crunch Bars x
i French Mocha Macaroon Double Chocolate Salty Chocolate Chunk
> Tart Espresso Cookies Cookies
o
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RecipeState
Actions
stir  chocolate chocolate chips
beat  butter sugar vanilla add  vanilla butter flour mixture preheat  oven butter flour cool  cookies crust cake bake  cookies biscotti logs
sugar
- -
beainning midaie end beginning midaie end beginning midaie end beginning middle ena
beginning middie end
Ingredients
cookies  bake transfer cool butter  beat add cream dough  drop roll form chocolate st melt add sugar  beat whisk add flour  whisk sift add
@ l ! = ]
l =
beginning midale end beginning middle end beginning midale end beginning middie end beginning midale end beginning midale end
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RecipeMap for Chocolate Chip Cookie

RecipeDeckeo

GroupBy ~
+ remove all save deck saved decks:
= .
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- .
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RecipeMap for Chocolate Chip Cookie GroupBy =

recipe

Clusters: select all unselect all



RecipeMap for Chocolate Chip Cookie

GroupBy ~
+
Structural +
Semantic
- similarity
T
Clusters: select all unselect all



RecipeMap for Chocolate Chip Cookie Similar cooking

procedures

GroupBy ~
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RecipeMap for Chocolate Chip Cookie GroupBy ~

Different cooking
procedures
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RecipeMap for Chocolate Chip Cookie

GroupBy ~
+
°
®
[ ]
[ ®
[ ]
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®
Pick which ones -
you want to T
analyze
usters: select all unselect all



RecipeMap for Chocolate Chip Cookie GroupBy ~

,A/ click!

click!

Clusters: selectall unselect all

RecipeDecke

Do you want to compare the two selected recipes?

remove all save deck saved decks :
x x
Dried Cranberry and Chocolate-Peanut Butter
White Chocolate Biscotti Pinwheel
0 0 0 0O (-]
¢ °
o 0 O
o o 0 0o
oo 0 0 00 O
(- - o o
[
° (-]
) (-]
o o0 (- 20 - ]
(-2 - ]
o (- 2 - ]
o (-]
() )
Q > 1 ‘ Q >
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RecipeMap for Chocolate Chip Cookie GroupBy ~

,A/ click!

click!

Clusters: select all unselect all

Cooking
Structure

RecipeDecke

Do you want to compare the two selected recipes?

remove all save deck saved decks:
x x
Dried Cranberry and Chocolate-Peanut Butter
White Chocolate Biscotti Pinwheel
0 0 0 0O (-]
¢ °
o 0 0O
o o 0 0 o0
oo 0 0 00 O
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o o0 (- 20 - ]
oo
5 (- 2 - ]
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RecipeMap for Chocolate Chip Cookie GroupBy ~

‘/ click!

click!

Clusters: select all unselect all

Cooking
Structure

RecipeDecke

Do you want to compare the two selected recipes?

remove all save deck saved decks :
. Red Dot =
Dried Cranberry and Ingredient
ried Cranberry an
White Chocolate Biscotti gr
000 o/
o
000
oo
o0
o0
[
)
)
oo
o0
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° °
o o
a« | » J| | ] »
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RecipeDecke

Do you want to compare the two selected recipes?

remove all save deck saved decks :

. Red Dot =

e o s Bl Ingredient
:te; select all °un;\ectal| - o/
g o O
i Blue Dot =
oo .
Cooking iy - Cooking
o o s
Structure o0 action
$
° °




RecipeDecke

Do you want to compare the two select

remove all save deck

saved d

Dried Cranberry and
White Chocolate Biscotti

0 0 0 0

00

oo

o 00
0000 ©°

oo _©

o o

Dried Cranberry and White Chocolate Biscotti

Recipe View

Ingredients

21/2 cups all purpose flour

1 teaspoon baking powder

1/2 teaspoon salt

11/2 cups sugar

1/2 cup (1 stick) unsalted butter, room temperature
2large eggs

1/2 teaspoon almond extract

11/2 cups dried cranberries (about 6 ounces)

1 egg white

106 ounces good-quality white chocolate (such as Lindt or Baker's),
chopped, or white chocolate chips

VO N U A WN B

Instructions

1 Preheat oven to 350°F. Line heavy large baking sheet with
parchment paper.

2 Combine 2 1/2 cups flour, 1 teaspoon baking powder and 1/2
teaspoon salt in medium bowl; whisk to blend.

Using electric mixer, beat sugar, butter, 2 eggs and almond extract in
large bow! until well blended.

Mix in flour mixture, then dried cranberries.
Divide dough in half.

Using floured hands, shape each piece into 2 1/2-inch-wide, 9 1/2-
inch-long, 1-inch-high log.

w

ENETRNN

Tree View

preheat  salt baking powder fiour
o o g o

[}
©OMDING et cranberfiesr mixiure.
°
blend e
°
mx

egg white

shape oge

o °
whisk

o
bake
o
maintain
.-
iscard piscott
RneR, biscoti
[]
bake
L]
wanster

o
remove

o
let

Detailed View for
individual recipes

Close
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Pairwise
comparison

RecipeDecke

Do you want to compare the two selected recipes? Compare

remove all save deck saved decks :

Instructions

preheat
combine
blend
mix
shape
whisk
bake
maintain
discard
arrange
bake
transfer
remove

let

Dried Cranberry and White Chocolate Biscotti vs Chocolate-Peanut Butter Pinwheel

Ingredients

melt
remove
beat
sift
halve
remove
roll
chill
cut

bake
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Temporal usages pattern of top 10 cooking
ingredients / actions

RecipeStateo
Actions
stir  chocolate chocolate chips.
beat butter sugar vanilla vanilla butter flour mixture preheat oven flour cool cookies crust cake bake cookies biscotti logs
sugar
L Flh--‘ﬁ I -
beginning middle beginning middle beginning mlddle end beginning middle end beginning middle end
beginning middle end
Ingredients
cookies  bake transfer cool butter  beat add cream dough  drop roll form chocolate  stir melt add sugar  beat whisk add flour  whisk sift add
beginning middle end beginning middle end beginning middle end beginning middle end beginning middle end beginning middle end




preheat oven butter flour
RecipeStat
Actions
beat add preheat 1
beginning middle end
El ‘ T 1 o T o | T T 1
beginning middle end beginning middle end % I = e —————
Ingredients
cookies butter dough chocolate sugar
o, 0 | T T ™ T T P 1 T o 1 i T
beginning middle end beginning middle end beginning middle end beginning middle end beginning middle end

Preheat mostly
in the earlier
stage

stir
r
I
= T =
beginning middle end
flour
T _ T | e
beginning middle end



Bake early, decorate, or use
cookies in other dishes

dough  gather chill divide
i I
beginning middle end
Tends to make dough, and rest
bake cookies cones cakes
belgirlming mic;dle erlld I

dough  ran

VS

beginning middle end
Tends to start from an already
prepared dough
bake  cookies madeleines * PP
beginning middle

shape

spread

Cookies are final results usually
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RecipeDecke

remove all save deck saved decks :
Corresponding x x x
Thin Mints Girl No-Bake Chocolate Oreo Overkill Pie Frozen Grand
reCl e S are adde Scout Cookie Raspberry Cream Marnier Torte with
p Cheesecake Pie Dark Chocolate
Crust and Spiced
to RecipeDeck i
3 1 !
0000 L}
o o V4 \
o [ N 000
: o “r’ R s 4 "’p
. o e 0 o Rp N\ 3
o o 6000 °
ick on the : : Y fagpne
o ° l 8
orange bar! 3 Lo Sge
° 1 °o
° ° oo
°
[« ] -] 3
[ ] [ ]
RecipeState
Actions
stir  chocolaste chocolate chips
beat  butter vanilla add  vanilla butter flour mixture preheat  oven butter flour cool  cookies crust cake bake  cookies biscotti logs
sugar
FII.---H l : -
beginning middle beginning middle beginning middle end beginning middle end beginning middle end
beginning middle end
cookies | bake transfer cool butter  beat add cream dough  drop roll form chocolate  stir melt add sugar  beat whisk add flour  whisk sift add
beginning middle end beginning middle end beginning middle beginning middle beginning middle end beginning middle end
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Collected recipe texts RecipeScape

Ingredients ]
Ingredients ] +
x [ Ingredients ]
|
b Ingrd
Ingred - 1 -
+ Ingredients
+) 14
+  1(18.
mix | 4 2(12ounce) packages lacyfingers & cgguhites
Di +) 34
+ 108G pintheavywhipping cream + 2eges
milk
+ ) 2¢]
+ 2000 4
o °
+) 2
Directions
Directi
Direq D o melted, mixin the 2 eggs thoroughly.
ST
. i atid :
Pren whip the whites untl tf but ot blocky.
— pack ~ ~ °
H 1) Add 1/3 L4
B Inall b
inth careful not o overmix.
o cem i hours.
8
u
v . then cover
serving.
of (Garnish with fresh fruit or chocolate shavings.
p. The points
tend about Cover i i 410 24 hours.
®
4 Upto to
\dd Beat to form stiff peaks. pan
Pl . Pipe or P cake.
ge inir i i . To serve, cut into wedges with
thin knife, wiping blade between cuts.




Recipe Text

Ingredients
2(12 ounce) packages lacyfingers segguhites
1pint heavy whipping cream 2eg05
Directions

boiler over hot water,
melted, mixin the 2 eggs thoroughly.

I bowl

whip the whites unti tff but not blocky.

Add

careful not to overmix.

Pour s
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Recipe Text

Ingredients

2(12 0unce) packages ladyfingers

1pint heavy whipping cream

Acgguhites

Directions

boiler over hot water,
melted, mixin the 2 eggs thoroughly.

I bowl

whip the whites unti tff but not blocky.

Add

careful not to overmix.

Pour s

VT

>,
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Recipe Text
Stir in remaining 6 tablespoons corn syrup and vanilla.
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Recipe Text

Stir in remaining 6 tablespoons corn syrup and vanilla.

Stanford
Part-Of-Speech Tag v CoreNLP

Stir in remaining 6 tablespoons corn syrup and vanilla.

NNP NN NN NN NN

Verb = cooking action
Noun = ingredient
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Tablespoon is
~ notan
vanilla.ingredient !!

Stir is not a
noun

Recipe Text
Stir in remaining 6 tablespoons corn syr

\ Part-Of-SpeechTag

Stir i remaining 6 ftablespoons|corn syrup jand vanilla.
NNP NN NN NN N

\ Should be

treated as one
entity not two
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Cooking Action ° °
B ingredient Machine assisted

8 Cancel human annotation

&) Press Enter or click submit to proceed

Granola and Dried Cranberry Chocolate Chip Cookies

Already checked
Cookies keep in airtight containers 5 days. Current sentence
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Recipe Text
Stir in remaining 6 tablespoons corn syrup and vanilla.

Stanford

Part-Of-Speech Tag v CoreNLP

Stir in remaining 6 tablespoons corn syrup and vanilla.
NNP NN NN NN NN

Human Annotation

fix mergey & vapprove
Stir|in remaining 6 tablespoons|corn syrupland[vanilla.|
Cooking Action Ingredients Ingredients
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How much did it help? — A LOT

Total 214,109 tokens

1) 27,879 verbs tagged by the Stanford CoreNLP’s Part-of-Speech tagger
— 14,988 were cooking actions confirmed by human annotators
— only 54% are relevant to cooking

2) 9,987 cooking actions not captured by Part-of-Speech tagger
— 40% of total cooking actions
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Recipe Text
Stir in remaining 6 tablespoons corn syrup and vanilla.

Stanford

Part-Of-Speech Tag v+ CoreliLP

Stir in remaining 6 tablespoons corn syrup and vanilla.
NNP NN NN NN NN

Human Annotation

fix mergey & vapprove
Stirfin remaining 6 tablespoons|corn syrupland|vanilla. |
Cooking Action Ingredients Ingredients

Tree Representation
@ cornsyrup @vanilla

@ stir
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Ingredients

2 (12 ounce) packages ladyfingers 4 egg whites

1 pint heavy whipping cream . 2eggs

2 cups semisweet chocolate chips Add all ingredients to list
Directions

Line bottom and sides of a 9 inch springform pan with ladyfingers. In the top of a double
boiler over hot water, melt the chocolate chips, stirring frequently. When the chocolate has
melted, mix in the 2 eggs thoroughly.

In a large bowl, whip the cream until it is thick. In a separate large bowl, with a clean whisk,
whip the whites until stiff but not blocky.

Add 1/3 of the whipped egg whites to the melted chocolate and fold in. Quickly add this to
remaining whites and fold in. Fold in the whipped cream until no streaks remain, being
careful not to overmix.

Pour mousse into the cake-lined pan. Cover with plastic wrap and refrigerate for 4 hours.

oo
o0

00000

00000

0000

000
o O
o

00
o
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Similarity Comparison — Tree Edit Distance

How many times do I have to either “add a node”, “delete a node”, or “replace a node” to

convert

(- M-}
(-]

o
o
o
o
(-]

00000

0000
000
o o0

oo

into

0000000000000

“Structural similarity”
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Similarity Comparison — Tree Edit Distance

9 €€

How many times do I have to either “add a node”, “delete a node”, or “replace a node” to

convert

(- M-}
(-]

(-]
(-]
(-]

o
o
o
o
000000

into

o

(-]

0000
000
o o0

oo

0000000000000

“semantic similarity”

replacing “mix” with “add” vs replacing “fry” with “whisk” should NOT be treated the same!

replacing “sugar” with “corn syrup” vs replacing “flour” with “pepperoni” should NOT be
treated the same!




Similarity Comparison — Tree Edit Distance

9 €€

How many times do I have to either “add a node”, “delete a node”, or “replace a node” to

000 °
oo

5 o_o
°
°
°
°

convert co0oo0o0 into

0000

000

o o0
0000000000000

oo

“semantic similarity”

replacing “mix” with “add” vs replacing “fry” with “whisk” should NOT be treated the same!

— Weigh the replacing operations by the similarities in meaning of words in cooking
context (word embedding space of 1M cooking recipes)



Finally,

We calculate both structural + semantic similarities for every pair of recipes
plot them on RecipeMap :

use hierarchical clustering to group them

70



Some Key Findings



How does RecipeScape broaden browsing and
analysis capabilities?
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“Recipes in this cluster probably do not use any eggs and probably involve
baking in the later stages.”

“These are the recipes for more crispy cookies. You use water so the
ingredients don’t stick as much, resulting in crispy cookies.”

“These recipes with adding salt at the last stages are the professional ones.
We do that to bring out the sweet taste with your first spoon”
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((((((((

“I find recipes in the usual text format hard to visualize the process ... But this
tree diagram summarizes the process very well, I can easily picture the
cooking process.”
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What’s now possible?

Easy at-scale exploration

— ALL recipes at your fingertips in the context to one another

\\\\\\\\\\\
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What’s now possible?

Easy at-scale exploration
— all recipes at your fingertips
User centered queries

— “what are recipes with more decorations?” Pick me!

sugar beat whisk add
—
= B

beginning middle end
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What’s now possible?

Easy at-scale exploration

— all recipes at your fingertips

User centered queries

— “what are recipes with more decorations?”
Support for creativity

— “where would my recipe stand against the rest?”
— easy to spot exotic/creative recipes
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Let’s put this into perspective.



1)

INGREDIENTS Sugar, Peanuts, Corn
Syrup, Cocoa Butter, Fractionated Palm Kernel 0il,
Chocolate Liquor, Whole Milk Powder, Non Fat Dry
Milk, Whey Powder, Soy Lecithin, Cocoa Powder,

....... Puciuaa AMadifiad Cai Pualata

ey B

Stronger analytical
capabilities
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1) -

INGREDIENTS Sugar, Peanuts, Corn
Syrup, Cocoa Butter, Fractionated Palm Kernel 0il,
Chocolate Liquor, Whole Milk Powder, Non Fat Dry
Milk, Whey Powder, Soy Lecithin, Cocoa Powder,

2 Pamiiwa Madiftad Cau

 m el

2)

Stronger analytical
capabilities

Interpretations
Explanations

“Sensemaking”
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What’s next



Clusters:

selectall

unselect all
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Clusters:

selectall

unselect all
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Clusters: select all unselect all

> M ¢ 047/220

How to Cook Pasta Perfectly: Here's Everything You Need to Know

T
SUBSCRIBE

@« 0Ol
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Clusters: select all unselect all

> M ¢ 047/220

How to Cook Pasta Perfectly: Here's Everything You Need to Know

SUBSCRIBE

¢ 0O

1. Bibimbap
(rice mixed with vegetables and red pepper pasts)

2. Gimbap (dried seaweed rolls)

3. Hobakjuk (pumpkin porridge)

4. Naengmyeon (cold noodls soup)

5. Samgyetang (whole-chicken ginseng soup)

6. Sundubu jjigae (tofu stew)

1. Japchae (glass noodles mixed with thinly sliced
vegetables and meat)

8. Galbi (grilled besf ribs)

9. Bulgogi (marinated beef)

10. Seafood pajeon (green onion pancakes)

11. Cabbage kimchi

12. Hobak tteok (pumpkin rice cake)

Source: Institute of Traditional Korean Food

85



Acknowledgements

: o THE BROWN INSTITUTE
k'XLab L iisr  FOR MEDIA INNOVATION

>

Ministry of Science, ICT




RecipeMap for Chocolate Chip Cookie

RecipeDecke

remove all save deck

French Mocha Macaroon

Tart
oo
ao
oo
oo
[}
[ -]
]
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o
o
-]
]
(3
Ra

saved decks :

Crunch Bars

Double Chocolate
Espresso Cookies

0000

recipescape.kixlab.org

GroupBy ~
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H
RecipeStato
Actions
beat  butter sugar vanilla add  vanilla butter flour mixture
=0 8B
beginning middie end beginning middie end
Ingredients
cookies  bake transfer cool butter  beat add cream

beginning midale end beginning middie end

preheat  oven butter flour

beginning middie end

dough  drop roll form

beginning middie end
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Salty Chocolate Chunk
Cookies

0000
0000
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stir  chocolate

chocolate chips

sugar
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flour  whisk sift add
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User Evaluation Quotes
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D1. Provide statistical information
about ingredients and cooking
actions

- Expert knowledge
- (on adding salt at the end of cooking pasta) “This is a professional tip that good restaurants
use to make the first spoon of pasta taste extra sweet. If you put salt on tomato, it really
brings out the sweetness. I’'m surprised this hack is captured.”
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D1. Provide statistical information
about ingredients and cooking
actions

- Expert knowledge

- (on adding salt at the end of cooking pasta) “This is a professional tip that good restaurants
use to make the first spoon of pasta taste extra sweet. If you put salt on tomato, it really
brings out the sweetness. I’'m surprised this hack is captured.”

- More user-centered queries

- (to find cookie recipes with lots of decorations) Participants examined RecipeStat for recipes
where “cover” was mostly used in later stages of the recipes
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D2. Provide in-depth examination
and comparison of individual
recipes

- Easy exploration

“We (professional chefs) sometimes start from a specific main ingredient and seek creative
interpretations. I find these recipes near the edges (of the RecipeMap) are more exotic.”
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D2. Provide in-depth examination
and comparison of individual
recipes

- Easy exploration

- “We (professional chefs) sometimes start from a specific main ingredient and seek creative
interpretations. I find these recipes near the edges (of the RecipeMap) are more exotic.”

- Easy imagination/mental simulation
- “I'find recipes in the usual text format hard to visualize the process, because the ingredient
sections and the instruction sections are separate. But this tree diagram summarizes the
process very well, I can easily picture the cooking process.”
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D2. Provide in-depth examination
and comparison of individual
recipes

- Easy exploration

- “We (professional chefs) sometimes start from a specific main ingredient and seek creative
interpretations. I find these recipes near the edges (of the RecipeMap) are more exotic.”

- Easy imagination/mental simulation
- “I'find recipes in the usual text format hard to visualize the process, because the ingredient
sections and the instruction sections are separate. But this tree diagram summarizes the
process very well, I can easily picture the cooking process.”

- Subtle substitutes

- Pairwise comparison of two neighboring recipes to examine subtle differences in ingredients

. . 94
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D3. Provide analysis for
recipes in aggregate

-  Fundamental similarities and differences

- (on a cluster with both baking soda and baking powder in most used ingre.) “Recipes in this
cluster probably do not use any eggs, and probably involve baking in the later stages.”
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D3. Provide analysis for
recipes in aggregate

- Fundamental similarities and differences
- (on a cluster with both baking soda and baking powder in most used ingre.) “Recipes in this
cluster probably do not use any eggs, and probably involve baking in the later stages.”

- (on a cluster with “chill” or “cool”) “These are the recipes for more crispy cookies. You use
water so the ingredients don’t stick as much, resulting crispy cookies. These kind of dough
tastes better when you cool them.”
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D3. Provide analysis for
recipes in aggregate

- Fundamental similarities and differences
- (on a cluster with both baking soda and baking powder in most used ingre.) “Recipes in this
cluster probably do not use any eggs, and probably involve baking in the later stages.”

- (on a cluster with “chill” or “cool”) “These are the recipes for more crispy cookies. You use
water so the ingredients don’t stick as much, resulting crispy cookies. These kind of dough
tastes better when you cool them.”

- (on a cluster with “salted water” instead of just water) “I would trust the recipes in this cluster
more than the other ones. The fact that people described salted water, not just water, implies
the instructions are more friendly and detailed.”
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Contribution



Contribution 1

Clarification of
analytics needs and
challenges

In-depth need analysis with 9 high
profile professionals in diverse cooking
related fields

Contribution 2

RecipeScape - the
analytics interface

Supports analytic need of diverse
professionals in cooking related
fields

nnnnnnnnnn

Contribution 3

Computational
Pipeline

That converts naturally crowdsourced
unstructured text into graphical
representation suitable for analytics




Formative Study
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Common /
Crowd-derived info Expert derived Info Statistical (distributional) Info | [T*[;([CTIEFEEL TG

(M) How much variation is possible for this

(M) special ingredient (SE) Simple "golden recipe” (R) use only "expert" recipes food (J) special sauce
(SE) Most similar recipe to what| (M) verified recipes, ie. expert

(M) special process know generated, cook books. etc. (M) different names for the same food (J) special ingredient

(M) creative (J) who's this recipe for? complexity of

variant/interpretation (SE) "standard" recipe instructions, length (SE) show between cluster differences (M) Influence of ingredients on recipes
‘(SE) uncommon visual (J) practical & easy recipe (M) search for substitutes

(SE) uncommon recipe with

common ingredients (J) easy substitutes

execution (instruction
Categorization criteria [.EECL)] trend (time dimension)

(N) constraint identification (for how
(M) hack, trick, incorrect method many people, base sauce, time, (SE) parallel scheduling when cooking

detection substitutes) multiple food (R) self fixing & correction (J) historical evolution / | dy
(M) how prevalent is a particular (R) user-rating & reaction based
"hack"? ranking (M) execution is difficult to repli (SE) fail-proof hy recipe (M) emerging food or ingredient
(SE) categorization per situation &
taste (M) substitute cooking action (M) correct vs misinformation (M) tracking trends of the dish
(J) origial vs trendy recipes (M) common mistakes & pitfalls (J) trend, birds-eye-view
(J) tool use (ie. onion in wok vs
pan) (M) next hot superfood

(SE) situation based search
(christmas, alone, guest)

(SE) focus on preparing techniques
only

(J) inter difficulty, complexity -->
simple 5 star rating not enough

(J) use 5 basic tastes to categorize
recipes, relative proportion of the 5

tastes
(J) taste map
other application practical problems cultural info
(SE) tag recommendation based (SE) blogs: life + recipe combined
on recipe content --> parsing is hard (J) cluster of cultural influences
(R) image to recipe, reverse (R) mismatch between cooking
engineering expertise vs willingness to share  (SE) demographics of the author
(M) photo --> recipe
(Pix2Code?) (M) localization & easy to find ingredient
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CHI 2017 LBW



understanding collective human practices

1. Can we find out the most common/uncommon ingredient,
cooking action? YES

2. Can we find out the “standard” recipe? YES

Can we find out some outlier recipes? YES

4. Can we find out fundamentally different ways of “making
a pizza”? Partly

e

Chang, M., Hare, V.M., Kim, J. and Agrawala, M., 2017, May. RecipeScape: Mining and Analyzing Diverse Processes in Cooking Recipes. In
Proceedings of the 2017 CHI Conference Extended Abstracts on Human Factors in Computing Systems (pp. 1524-1531). ACM.
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Cultural Analytics



how individual entities evolve,

®

1985
Super
Mario
Bros.

Longitudinal Study

influence with time

TIR R

1991 1992 2002 2006
Super Super Super Supe Super New Super
Mario Mario Mario Mario 64 Mario M. Bros.
Bros.2  Bros. 3 World Sunshine

RFEL 5@

2007

Super
Mario

Galaxy

2010 2011 2012 2012
New Super Super Super Mario New Super  New Super
M. Bros. Mario 3D Land M. Bros. 2 M. Bros.
Wii Galaxy 2 Wii U

“Cross-sectional”

what’s the current
state of the world

2T ed

The 1 Thelnnocent Rockin®  Tru Short mne«u
Princess m A,gglm Haie smﬂ'& Fused Asshole
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Let’s put this in a perspective,

“procedural structure” is a good metric / protocol for describing instructions on top of “list of features”,
ex) list of ingredients

It expands your ability compare and analyze instructions at large scale
How do we mine implicit “procedural structure”?

- Task specific features, ex) cooking verbs and ingredients

Interface components on the three levels — Clustering around the “structure” , but with other two
components (Deck + Stat) gives you more explainability and interpretability, not just from the
algorithms, but also from user’s exploration and browsing activities
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