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In 1960, Kevin Lynch introduced the city’s mental

map, indicating the city elements that are

distinguished among hundreds, thousands, or

millions of other city artifacts by their unique

shapes, sizes, colors, etc.
- The Image of the city (1960)
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 Each region/country/city has formed a distinct 

identity, distinguishing itself from other regions
What Makes Paris Look like Paris? [Doersch et al. SIGGRPAH2012]
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 Each region/country/city has formed a distinct 

identity, distinguishing itself from other regions

Architecture Athletic activity Social activity

Vegetation TransportationVertical buildings Water coverage

Recognizing City Identity via Attribute Analysis of Geo-tagged Images? [Zhou  

et al. ECCV2014]
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 Each region/country/city has formed a distinct 

identity, distinguishing itself from other regions
Changing Fashion Cultures? [Abe et al. arXiv2017]
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Can food make Paris look like 

Paris?
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 The variety of regional cuisines

Flavor network and the principles of food pairing  [Y.-Y. Ahn,Scientific Reports(2011)]



In
s
titu

te
 o

f C
o

m
p

u
tin

g
 T

e
c
h

n
o

lo
g

y
, C

h
in

e
s
e
 A

c
a
d

e
m

y
 o

f S
c
ie

n
c
e
s

Motivation

10

 The variety of regional cuisines

Kissing Cuisines  [Sajadmanesh,WWW (2016)]

Limitation
1. single-modality 

(only ingredient)

2. Single-dimension
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 Food has always been a significant aspect of 

region identity from different dimensions 
 Food ingredients; Food flavor ; Food visual appearance
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Explore multi-modal multi-

attribute recipe information for 

cross-region food analysis
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 Applications
 Facilitate deep understanding of food from the health, marketing 

and cultural perspectives

 Personalized food preference learning and recommendation

 Cuisine classification 

 Health diet analysis

 Mobile food journal

 ……
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 Data Input
Multi-Attribute Theme Modeling and 

Multi-Modal Embedding 

Applications

 (1) Flavor analysis and comparison  (2) Region-oriented multi-dimensional food summary  (3) Multi-attribute oriented recipe recommendation

Flavor distribution on American Flavor distribution on courses

Multi-Attribute Theme Modeling

   …

VGG-16 CNN

Multi-Model Embedding
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 Data Collection
 Each recipe:  food image, ingredients, course, cuisine(region), flavor

#Items #Cuisine #Course #Flavor #Ingredients

44,204 10 14 6 2,407

ingredients    {0,1} cuisine label  {0,1}

course label   {0,1} flavor label    [0,1]
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 Data Input
Multi-Attribute Theme Modeling and 

Multi-Modal Embedding 

Applications

 (1) Flavor analysis and comparison  (2) Region-oriented multi-dimensional food summary  (3) Multi-attribute oriented recipe recommendation

Flavor distribution on American Flavor distribution on courses

Multi-Attribute Theme Modeling

   …

VGG-16 CNN

Multi-Model Embedding
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 Topic models have been proved successfully in discovering 

meaningful and interpretable topics or patterns in the text 

domain
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Background distributionIncorporate attribute with 

different types

w: ingredients    {0,1} ld: cuisine label  {0,1}

cd:course label   {0,1} td: flavor label    [0,1]
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 Generative Process
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 Model Inference Stochastic EM

 Stochastic E-Step: sample z and s given  

 M-Step : estimate     given z and s

𝝀

𝝀

L-BFGS
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 Parameter estimation

The theme distribution for each recipe d
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VGG-16 deep features

 Multi-modal DBM
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Applications

1. Cross-Region Flavor Analysis and Comparison

2. Region-Oriented Multi-dimensional Food Summary

3. Multi-Attribute Oriented Recipe Recommendation
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Cross-region Flavor Analysis and Comparison
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 Flavor distribution on regions 
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Summary
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 Representative ingredients

 Representative images

 Flavor distribution on one region P(t|l)

 Course distribution on one region P(c|l)
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 Given the multiple query attributes including the cuisine l , 

course c and flavor t , this task is to recommend relevant 

recipes to match these query attributes.
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 Some examples of discovered themes
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 Perplexity

Z = 100
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 Top R % : the relative number of images correctly 

retrieved in the first R% of the ranked list.
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American Chinese

French Mexican
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Food Summary
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 Chinese Cuisine
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 Mexican Cuisine
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 User study
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 Why MME?
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 Use the flavor, course and cuisine attributes as the query 

to retrieve recipes

 Metric: S@H:the success rate of finding the target within 

the top-H recommendation results
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 Use the flavor, course and cuisine attributes as the query 

to retrieve recipes
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Conclusions
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 Propose a multi-modal multi-attribute topic modeling and 

analysis framework, which is capable of exploring rich 

recipe information for cross-region food analysis.

 The derived attribute-theme representation and multi-

modal correlation has demonstrated its effectiveness via 

our proposed three applications in flavor analysis, food 

summary and recipe recommendation.

 A multi-modal multi-attribute recipe food dataset is 

collected and available  (http://isia.ict.ac.cn/dataset )
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Future Work

48

 Location/region based personalized 

recommendation

 Product dimension : A food retrieval and 

recognition system

 Vision based high-level food attribute analysis

 Food calorie estimation

 ……

What other aspects make Paris look like Paris?
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http://isia.ict.ac.cn/dataset

Thank you!


