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Eyewear devices paint a magical future for HCI

Eyewear: wearable devices for eyes, e.g., AR, VR, Eye-tracker.
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2. Train on imperfect datasets. (Two-phase training)
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Different people express the same emoQon

🤦
Quite different

One-size-fits-all strategy is not suitable



12

Personalized fine-grained emoFon classificaFon

EMO: Real-Time Emotion Recognition from Single-Eye Images for Resource-Constrained Eyewear Devices · MobiSys 2020

EmoQon 1 images



12

Personalized fine-grained emoFon classificaFon

EMO: Real-Time Emotion Recognition from Single-Eye Images for Resource-Constrained Eyewear Devices · MobiSys 2020

EmoQon 1 images

DNN-based 
Feature Extractor



12

Personalized fine-grained emoFon classificaFon

EMO: Real-Time Emotion Recognition from Single-Eye Images for Resource-Constrained Eyewear Devices · MobiSys 2020

EmoQon 1 images

F1 F2
F3

F4 F5

F6

DNN-based 
Feature Extractor



12

Personalized fine-grained emoFon classificaFon

EMO: Real-Time Emotion Recognition from Single-Eye Images for Resource-Constrained Eyewear Devices · MobiSys 2020

EmoQon 1 images

F1 F2
F3

F4 F5

F6
Remove 
Outlier

F2
F3

F4 F5

F6

DNN-based 
Feature Extractor



12

Personalized fine-grained emoFon classificaFon

EMO: Real-Time Emotion Recognition from Single-Eye Images for Resource-Constrained Eyewear Devices · MobiSys 2020

EmoQon 1 images

F1 F2
F3

F4 F5

F6
Remove 
Outlier

F2
F3

F4 F5

F6

F2
F3

F4 F5

F6

Center & Radius of 
EmoQon 1

DNN-based 
Feature Extractor



12

Personalized fine-grained emoFon classificaFon

EMO: Real-Time Emotion Recognition from Single-Eye Images for Resource-Constrained Eyewear Devices · MobiSys 2020

EmoQon 1 images

F1 F2
F3

F4 F5

F6
Remove 
Outlier

F2
F3

F4 F5

F6

F2
F3

F4 F5

F6

Center & Radius of 
EmoQon 1

DNN-based 
Feature Extractor

EmoQon 1

EmoQon 2

EmoQon 3



12

Personalized fine-grained emoFon classificaFon

EMO: Real-Time Emotion Recognition from Single-Eye Images for Resource-Constrained Eyewear Devices · MobiSys 2020

EmoQon 1 images

F1 F2
F3

F4 F5

F6
Remove 
Outlier

F2
F3

F4 F5

F6

F2
F3

F4 F5

F6

Center & Radius of 
EmoQon 1

DNN-based 
Feature Extractor

EmoQon 1

EmoQon 2

EmoQon 3

A new image



12

Personalized fine-grained emoFon classificaFon

EMO: Real-Time Emotion Recognition from Single-Eye Images for Resource-Constrained Eyewear Devices · MobiSys 2020

EmoQon 1 images

F1 F2
F3

F4 F5

F6
Remove 
Outlier

F2
F3

F4 F5

F6

F2
F3

F4 F5

F6

Center & Radius of 
EmoQon 1

DNN-based 
Feature Extractor

EmoQon 1

EmoQon 2

EmoQon 3

A new image



12

Personalized fine-grained emoFon classificaFon

EMO: Real-Time Emotion Recognition from Single-Eye Images for Resource-Constrained Eyewear Devices · MobiSys 2020

EmoQon 1 images

F1 F2
F3

F4 F5

F6
Remove 
Outlier

F2
F3

F4 F5

F6

F2
F3

F4 F5

F6

Center & Radius of 
EmoQon 1

DNN-based 
Feature Extractor

EmoQon 1

EmoQon 2

EmoQon 3

A new image F



12

Personalized fine-grained emoFon classificaFon

EMO: Real-Time Emotion Recognition from Single-Eye Images for Resource-Constrained Eyewear Devices · MobiSys 2020

EmoQon 1 images

F1 F2
F3

F4 F5

F6
Remove 
Outlier

F2
F3

F4 F5

F6

F2
F3

F4 F5

F6

Center & Radius of 
EmoQon 1

DNN-based 
Feature Extractor

EmoQon 1

EmoQon 2

EmoQon 3

A new image “EmoQon 2” F



EMO: Real-Time Emotion Recognition from Single-Eye Images for Resource-Constrained Eyewear Devices · MobiSys 2020 13

Today’s talk

1. Single-eye emotional feature extraction. 

2. Personalized fine-grained emotion classifition. 

3. Real-time untethered recognition system.  

4. The prototype and evaluation.

Single-eye image

Seven 
emotions

Single-eye 
emotional feature 

extraction

Personalized fine-
grained emotion 

classifition

Real-time untethered recognition system



14

Limited device resources for real Fme compuFng

EMO: Real-Time Emotion Recognition from Single-Eye Images for Resource-Constrained Eyewear Devices · MobiSys 2020

Frame 1 Frame 10 Frame 20 Frame 31 Frame 40 Frame 49

11 12 13 14 15 16 17 18 19

neutral surpriseneutral surprise surprise neural

Express Surprise End

Eye-area images captured at 25 fps. The “surprise” emoQon lasts 22 frames.

Express Surprise Start 



14

Limited device resources for real Fme compuFng

EMO: Real-Time Emotion Recognition from Single-Eye Images for Resource-Constrained Eyewear Devices · MobiSys 2020

Frame 1 Frame 10 Frame 20 Frame 31 Frame 40 Frame 49

11 12 13 14 15 16 17 18 19

neutral surpriseneutral surprise surprise neural

Express Surprise End

Eye-area images captured at 25 fps. The “surprise” emoQon lasts 22 frames.

Express Surprise Start 

Slow recogniFon leads emoFon 
Missed or Inconsistent 🙅



15

Real-Fme untethered recogniFon system

EMO: Real-Time Emotion Recognition from Single-Eye Images for Resource-Constrained Eyewear Devices · MobiSys 2020

Fast Forwarder: Two consecuFve frames are usually same    -> Quickly judge the similarity 

Frame Sampler: StagnaFon immediately following a change -> Label some frames immediately

Temporal Locality:
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The system workflow of EMO.
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Thank you for attention!  Questions?


