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Siamese-structure DNN

Recognizing Changes in Facial Expression 

According to the Degree of Smiling 



 Automatic QOL evaluation

 Evidence-based lifestyle support

in aging or stress-ridden society 

 Recognizing ‘Smile’ for estimating 

‘happiness’

 Problem

 Ambiguous facial expressions 

frequently occur

 Only one image does not 

achieve confident estimation

Background

Smile ?
Not 

Smile ?

Looks 

happy !



Our approach
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Smiling intensity is increasing

How much accurately a computer recognizes 

such facial expression changes ?



Network for recognizing ‘Smile’
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‘ascent’   : S(I1) < S(I2)

‘descent’ : S(I1) > S(I2)

Likelihood values

Feature extractor Comparator



 Face capture : 

 when listening to a ratio program or enjoying a conversation

 captured from 7 directions 

Dataset



 Annotators sequentially compared two images

 Starting from two images t and t+1 frames

 If smiling intensity change, register the image pair with a label

 If not, comparison proceeds to t and t+2 frames   

Labeling
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Dataset A



 Intermediate images between the annotated pairs

Dataset for subtle change in facial 

expression
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‘descent’ w/ SID=0.33

Smiling intensity difference (SID) = 11 4

‘descent’ w/ SID=0.67

Dataset B

Linear assumption

to SID value



Results : frontal face in dataset A

situation pairs acc.

Person 

1
Radio 290 0.993

Person 

1
Talk 482 0.998

Person 

2
Talk 150 0.993

Ground truth Predicted

Contribution map

(for the predicted label)

Contribution map

(for the other label)

A rectangle label is given to an image with greater smile



Results : frontal face in dataset B
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Smiling intensity difference

Person 1 radio

Person 1 talk

Person 2 talk

 Training with frontal face images in dataset A

 Test with frontal face images in dataset B

A reasonable relation 

between SID and accuracy

A reasonable classifier was 

built ?



Results : reasons of incorrect estimation

1. Little visual pattern 

deformation

2. Smiling intensity 

comparison is difficult
3. Not well trained ?



Results : frontal face in dataset B

 All combinations within each image pairs
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Results : frontal face in dataset B



Results : frontal face in dataset B

Not a monotonic 

change
(=Ground truth label is 

rather incorrect) 

Which two images should be compared is an important issue



Results : multiple directions in dataset A

 Leave-one-out cross validation
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Enough robust to capturing directions



Results : multiple directions in dataset A

 Person 1



Results : multiple directions in dataset A

 Person 2



Results : multiple directions in dataset A

 Person 3



Future works

 Image section issue ( how to pick two images from a sequence )

 Smiling intensity difference/similarity issue

 During talk or eating issue

 Absolute rating of smiling intensity 

 Facial expression with mixture of multiple emotions  


