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Why this work?

Cooking is a fundamental human activity
Machine learning is evolving fast: data and technique

What do we do?

Artificial intelligence-oriented approach for cooking
We find recipes from pictures, and pictures from recipes
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Task 1: Image to Recipe retrieval

Query Image Retrieved Recipe
oo Ingredients Instructions
sushirice 1. Make 2 bowls of sushi rice.
salmon 2. Slice the salmon into 24 ultra-thin slices, and cut the
avocado avocado and cream cheese into long, thin strips.
cream cheese 3. Place a small bowl-worth of sushi rice on plastic wrap
nori and spread it out to the size of a nori sheet.

4. Cut the rolls while wiping the knife with a wet cloth
between each cut.

5. Shown in the photo on the left is avocado, and to the
right is mini cucumber.

Retrieved Recipe

Ingredients Instructions

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 3. (If soup is too thick, thin with a little more hot broth).
carrot 4. Season to suit your taste with salt and freshly-cracked
garlic cloves black pepper.

5. Serve in deep bowls, garnished with a sprinkle of
minced, fresh parsley.
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Task 2: Recipe to Image retrieval

Query Recipe

Ingredients Instructions

butter 1. Heat butter in 2 gt saucepan over low heat until melted|
garlic cloves 2. Add garlic.

all - purpose flour 3. Stirin flour and salt.

kosher salt 4. Cook, stirring constantly until bubbly.

milk 5. Remove from heat and stir in milk and broth.

chicken broth
mozzarella cheese
parmesan cheese

6. 660k uncovered at 350F 20-30 minutes until nice and
bubbly.

onion 7. Let stand 10 minutes before cutting.

Query Recipe

Ingredients Instructions

dashi stock 1. Transfer dashi to a small soup pot over medium-low
hot water heat.

miso 2. Meanwhile, stir together hot water and miso until miso
firm tofu is dissolved.

green onion Pour watery miso mixture into the pot.

Add cubed tofu.

Bring the pot to a simmer.

To serve, sprinkle sliced green onions and a pinch of
katsuobushi on top.
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Retrieved Image

Retrieved Image
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How to tackle these tasks?
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What can we do with these points?
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Dataset composed of pairs image-recipe

Crawled from recipe websites by Salvador et al.,, CVPR 2018
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Back to the common representation
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Transformation? Arti cial Neural Networks
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How does it look like?
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Challenge part 1

Challenge: What is the distance between... ?

It's easierto nd distances between numbers than between images

11/25



Problem-driven proposal
©00000

Challenge part 1

Challenge: What is the distance between... ?

11/25



Problem-driven proposal
0®0000

Pairwise/contrastive

Trained on the paired dat&(x;; Xj; Yi;j)9, with the cost function

yiyD +(1 yiy)l Dyl

yij 2£0;19,  Diy = Jif(x) ()i, [1+ = max(0; )

[ ] Approaches positive pairs and distances negative pairs; by
[, ] Forces positive examples to have distance 0;

[, 1(...) Other problems, lets just agree it'sot optimal
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Challenge part 2

Challenge: What is the distance between... ?
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Challenge part 2

Challenge: What is the distance between... ?
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