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1. Introduction & Motivation

Why Recipelime?
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2. Proiect Goals

Maximize use of existing kitchen ingredients

Our main objective is to
help users cook more
efficiently and sustainably
with personalized recipe

suggestions Adapt to individual tastes and dietary needs

Simplify meal planning and encourage dietary variety

|

RecipeTime's Approach: A full-stack web application integrating three
core recommendation strategies.
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| want to use my own | want to see recipes I’'m | want to discover new
ingredients sure | will like recipes
Create new recipes with some of the Discover recipes similar to the ones Explore innovative ideas and try new
ingredients you already have. you've saved. recipes.

GET STARTED GET STARTED GET STARTED

Recommendations Page in Recipelime




4.1 Kitchen-based recommendation

Prioritizes Recipes based on ingredients in the users’ “virtual kitchen”

RecipeTime My kitchen Sort by: l Higher Recipe score v l
Q) search ingredients... Higher Recipe score
(@ Recommendations ] Detet Catmgory Higher Kitchen score

Fruits & Veggies

Fewer Minutes [
5 My Shopping List

avocado

5 unite & Fewer Steps

Q Saved Recipes

Fewer Ingredients

banana

2 units mf
melon 3 units w Sortlng Op tlonS
............ o AFRICAN FRUIT SALAD 5.0
Dairy = Kitchen Score: 3/2 (®

Recipe Score: 3/12 @

No ingredients yet

12 min 11 steps 12 ingredients

+ Add new ingredient

:
User’s virtual kitchen in RecipeTime

Recipe Card




4.2 Collaborative filtering

Suggests recipes favored by users with similar tastes, based on saved recipes.

RecipeTime Saved recipes . TR
é Sort by: Higher Similarity v
Q Search saved recipes... Sort by: Higher Rating v
Higher Similarity
@ Recommendations Showing 1-10 out of 11 recipes g
: Higher Rating
S PUMPKIN SMOOTHIE o0 WHITE CHOCOLATE COVERED ~ *5° _
S — PRETZELS Fewer Minutes
Saved on: 4/7/2025
Fewer Steps
40 min 6 steps 3 ingredients Fewer Ing red Ien ts
; SO
Sorting Options
SOUTHWESTERN TURKEY SOUP  * 30 ITALIAN MEATBALL SOUP QUICK *4°
Saved on: 4/7/2025 Saved on: 4/1/2025
QUICK GARLIC BREAD ®=0
45 min 3 steps 13 ingredients 25 min 5 steps 8 ingredients

Similarity Score: 96.50% ®©

TRADITIONAL SPAGHETTI * 47 BAKED MACARONIAND CHEESE * 43

User’s saved recipes in Recipelime

Recipe Card




(@ Recommendations

4.3 Filtered-driven recommendation

Dynamic search with fine-grained controls.

General search

RecipeTime

() pasta

Min Rating (5) * Max Time (45 min) x Max Ingredients (15) x

Additional Filters

Basic Filters

min(0-5)

5 o Add filter
Tag:vegan *  Sugar[0,30]g ¥  Sat Fat [0, 20]g % Rating
Q My Kitchen
Max Ti
. _ © e Add filter
5 My Shopping List Showing 1-10 out of 238 recipes for "pasta” (min)
Q Saved Recipes Q V™ Add filter
PASTA WITH SZECHUAN PEANUT DRESSING w50 Steps
Max
10min  12steps 10 ingredients . Ingred. Add filter

O Tag e.g.vegan PLGHR{G

« I I I I I <

Nutrition Ranges

HOT GARLIC FRIED RICE 50
Calories (kcal): 0 - 1000
45 min 14 steps 13 ingredients — ——

Total Fat (g): 0 - 100

Add filter

|

Sugar (g): 0 - 100

Add filter

5.0

RICE SPINACH AND SPICY CHICKPEAS

|

General Search in Recipelime




5. Live Demonstration




6. User study and Results

* 16 participants
* They performed in my laptop guided tasks covering all core functionalities while

answering questions in a google form
* Allthe participants followed this process:

Questions
regarding Rate 10
demographics Guided tasks

Post-Test statements to

& cooking covering core Experience & measure

background, features Feedback usability with
the SUS

motivations &
preferences




6. User study and Results

User motivations for using a recipe recommendation app

Ahorrar tlempo en planificacidn
de comidas

Crptimizar el uso de ingredientes
que ya tengo

15 (93.8%)
11 (68.8%)

Probar nuévas recalas B (50%)

Aprender a cotinar mejor 8 (50%)

Recibir sugerencias,
personalizadas,
Ninguna (no usaria una app de

recatas)

B (37.5%)

0 (0%)

Interest in ingredient-based recommendations

@ 5i. me gustaria
@ Mo, prefiero buscar por mi cuenta

g
System Usability Scale
(SUS) score: 92.5%
(“Excellent” Usability)

\_/




7. Discussion and Challenges

Achievements: Successfully integrated 3 recommendation strategies into a functional
full-stack application. Achieved excellent usability. Addressed core motivations.

o Managing and preprocessing the large Food.com dataset.
° Implementing and tuning the ALS algorithm for collaborative filtering.
o Ensuring responsive search and filtering across 180,000+ recipes.

° Designing an intuitive Ul for complex functionalities.

6 Absence of recipe photos (user feedback).

6 Scope limited to recommending (not user-contributed recipes).




8. Conclusions

It successfully addresses
food waste, meal planning
Recipelime effectively helps complexity, and a
users cook more efficiently personalized dietary needs
and sustainably. through its unique
combination of
recommendation strategies.

The development
consolidated skills in data
engineering, machine
learning, full-stack
development, and user-
centered design.

The high SUS score (92.5) Recipe Time is a tangible
validates its intuitive design step towards more
and effectiveness. sustainable food practices.




9. Future Work
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11. Questions and Answers

Questions?




State of the Art

* “Food Recommender Systems” chapter in the Recommender Systems Handbook by
Elsweiler et al.

Cooking Grocery Restaurant Health
Recommenders Recommenders Recommenders Recommenders

Recipelime’s focus

* Key Algorithm for Collaborative Filtering is Alternating Least Squares (ALS):
-Based on Hu et al.’s “Collaborative Filtering for Implicit Feedback Datasets”
-lIdeal for implicit signals like 'saves' (our primary interaction data).

-Scalable and efficient for large datasets
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Sequence Diagram
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Sequence Diagram

High-Level Application Flow

i Frontend B
. . Database
User [Reacltru'lte} Django II‘-lEST API (PostgresQL)

Authentication

Enter credentials !
(login/register) |

POST /login :

>

| | Validate user |
] ] }-l

E{ User data

JWT token |

Store token | |

Authentication: Login or register




Sequence Diagram

High-Level Application Flow

Frontend 8
. i Database
User (React/Vite) Django IIREST API (PostgreSQL)

ec ion Flows

Access Recommendation Page ‘_: |

Eal
alt [Kitchen-based recommendation] | |
| Click “Kitchen-based" R | |
r > | |
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| r > |
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Sequence Diagram

High-Level Application Flow

Frontend
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ser (React/Vite) Django REST API (PostgreSQL)
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> I
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>
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I I >

| ! Dt |
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T ] ] ]
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] ) Eal] ]

| | | Get shopping list items o

] ] ] Catl]

5 5 5

E E{ Return data E E
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| Open "Saved Recipes"” < ! !

>
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> I
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>
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Display saved recipes

-
-

Sidebar Operations




4.2 Collaborative filtering
. - Saves recipes X, Y O - SavesrecipesX,Y,Z

o \ Pey

Recipelime recommends Recipe Zto Person A

How it works:
1. Learning “Taste Profiles” with ALS (Alternating Least Squares)

2. Finding Similar Recipes Quickly (with Annoy)




Explanation of scores

This score shows how much of your total food
inventory this single recipe will use up, telling you the impact it
will have on your kitchen.

This score shows you how ready you are to cook
a recipe, telling you what percentage of its required ingredients
you already have.

This score shows how well a new recipe
matches your personal taste, based on the recipes you've
already saved. A higher score means it's a stronger
recommendation for you.




Final Registers loaded in the DB

Recipes | Ingredients | Recipe_ingredients | User_profile | User_kitchen | User_favorites | Interactions

231 637 8 023 1602 903 27 926 27 926 231 637 713 542

Every table in the Database with its corresponding number of loaded registers.




ALS Algorithm

def train _als model(sparse ratings, factors=64, iterations=15, regularization=0.1):

nmnn

Train an ALS model using the implicit library to obtain low-dimensional embeddings.
Returns the trained ALS model.
mnn
# The implicit library expects a (users x items) matrix.
# Our matrix is (recipes x users), so we transpose it.
model = implicit.als. AlternatingLeastSquares(
factors=factors,
regularization=regularization,
iterations=iterations,
calculate training loss=True

)

model.fit(sparse ratings.transpose())

return model

Applying the ALS algorithm from the implicit library




Annoy Index

def build _annoy index(item factors, n_trees=10):
nmnn
Build an Annoy index from the given item embeddings (item factors).
item_factors shape: (num_ recipes, embedding dim)

Returns the built Annoy index.

mnn

num__items, dim = item factors.shape

ann_index = AnnoyIndex(dim, 'angular')
for i in range(num _ items):
ann_index.add item(i, item factorsli])
ifi > 0andi % 10000 == 0:

ann_index.build(n_ trees)

return ann_index

Building an Annoy Index




Top k nearest neighbors

def compute topk similarities annoy(ann index, recipe ids, k=200):

mnn

Compute the top-k similar recipes for each recipe using the Annoy index.

Returns a dict: recipe_id -> list of (similar recipe id, similarity score).

nmnn

num_recipes = len(recipe ids)

top_k_similarities = {}
for i in range(num_ recipes):
# get nns by item returns indices of the nearest neighbors
neighbor indices = ann_index.get nns by item(i, k + 1)
neighbor _indices.remove(i)
similar _list = ||
for neighbor idx in neighbor indices:
dist = ann_index.get _distance(i, neighbor_idx)
sim score = 1.0 -dist
similar list.append((int(recipe ids[neighbor idx]), sim score))

top k_similarities|int(recipe ids[i])] = similar list

return top k similarities

Retrieve top k nearest neighbors




Summary User-study

Ease of use

Clarity of navigation

Overall Satisfaction

Usefulness of recommendations

Application aesthetics

4.94

5.00

4.94

4.69

4.88

Post-test experience summary




	RecipeTime: A Web Application to Support Sustainable and Personalized Meal Planning
	Número de diapositiva 2
	Número de diapositiva 3
	Número de diapositiva 4
	Número de diapositiva 5
	Número de diapositiva 6
	Número de diapositiva 7
	Número de diapositiva 8
	Número de diapositiva 9
	Número de diapositiva 10
	Número de diapositiva 11
	Número de diapositiva 12
	Número de diapositiva 13
	Número de diapositiva 14
	Número de diapositiva 15
	Número de diapositiva 16
	Número de diapositiva 17
	Número de diapositiva 18
	Número de diapositiva 19
	Número de diapositiva 20
	Número de diapositiva 21
	Número de diapositiva 22
	Número de diapositiva 23
	Número de diapositiva 24
	Número de diapositiva 25
	Número de diapositiva 26
	Número de diapositiva 27
	Número de diapositiva 28
	Número de diapositiva 29
	Número de diapositiva 30

