
Summary and Future Works



 The first to introduce both 
intuition and analysis to imitate 
humans for egocentric action 
anticipation

 Propose one Intuition-Analysis 
Integrated (IAI) framework

 Explore multi-modal recipes with 
various attributes to enable 
various food computing tasks

 Release several multimodal 
recipe datasets, such as  
Yummly-28K, Yummly-66K

 Propose a unified framework for food 
recommendation

 Explore GCN-based feature 
extraction and AP-oriented 
optimization solution for food 
retrieval

 The first time to propose the few-
shot food recognition method

 Contribute several food recognition 
datasets, such as Geolocation-food, 
ISIA Food-200/500

 Develop an ingredient-guided 
cascaded attention network

Food computing

Retrieval &

recommendation

Food 

recognition

Multimodal 

recipe analysis

Cooking action 

understanding

 Systematically proposed  one  food computing framework 
 Contribute a new taxonomy of food computing

Summary



Large-scale food recognition benchmark dataset

Multimodal food knowledge graph

Multi-sensor information fusion for food analysis

Future Works

Multimodal food analysis for health management

Towards robot chef via cooking video understanding



Large-scale food recognition benchmark dataset

Object 
recognition

Place
recognition

Object
detection

Action
anticipation

Existing 
Large-scale 

Benchmarks

Visual 
relationship

detection

Vision-language
description

VQA

ImageNet (1.2M)

Places (1.8M)

Open Images (9.0M)

Action Genome (0.23M)Visual Genome (0.10M)

MS COCO (0.12M)

VQA (0.20M)

Multi-label
recognition

NUS-WIDE (0.27M)

Many recent advancements are 
attributed to released large-scale 

datasets

A large-scale ontology of ImageNet-level 
food images is also a critical resource to 
enable advanced food computing tasks

Food-500
Food-2000

(2,000 classes
>1million)

(In progress)



Multimodal food knowledge graph

Applications

Semantic/Visual food search

Multimodal food QA and 
dialogue

Food recommendation

Food analysis and visualization

Visual food recognition

……

Braised Pork Sautéed Spicy Pork

Steamed pork with 
rice powder

Chinese Pork

main ingredient

same with
cuisine

image of



Multi-sensor information fusion for food analysis

 Some modalities such as Odor are harder to quantify
 Multi-modal fusion with different data statistics is difficult

Visual Text

Ingredients
"1 cup ketchup", 

"1 tablespoon Worcestershire 

sauce", "2 teaspoons chili 

powder",__

Auditory

Taste/ FlavorOdor Haptics



Multimodal food analysis for health management

Ya Lu et al. An Artificial Intelligence-Based System to Assess Nutrient Intake for Hospitalised Patients. TMM2020

+ Food Knowledge graph
+……



Towards robot chef via cooking video understanding

Robots Learning to Cook by Watching YouTube Videos (AAAI2015)

cooking videos

Cooking video-oriented
Action localization
Action recognition
Action anticipation

……

Introducing more food-relevant information from cooking 
domain, such as ingredients and food attributes will be useful



Future Works

Reimagine Food 
the world’s first disruption center focusing on 
anticipating the future of food

CEO Marius Robles
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Thanks
Relevant  datasets, codes and models can be found at：

http://123.57.42.89/FoodComputing__Home.html


