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• 2.2 billion people worldwide have some form of 
vision impairment [2]

• The blind and low vision (BLV) community may 
understand other people’s feelings differently than 
sighted people as they cannot perceive nonverbal 
communication cues (NVCs) [3]
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• Mainly focus on facial expression 

recognition (FER) 

• Not multimodal 

• Limited scale 

• Distracting feedback 

mechanisms

• Focus on seven basic emotions 

and FER  

• Very few are multimodal

• Do not annotate common NVCs

• Many datasets are posed 

Existing NVC Recognition 

Methods [4-7]

Existing NVC Datasets

[8, 9]
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Developing a dataset for nonverbal cue recognition and localization

• 12 Subjects

• 10 classes: 

• Thinking, Agreement/Understanding, Surprised, Happy, 
Upset, Exasperated, Dislike, Disagreement, Amused, 
Confused 

128 videos

• High level Emotion

• Fine grained actions

• Facial expressions, Head movements, Hand gestures

Multimodal annotations
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Developing a Dataset for Nonverbal Cue Recognition

As nonverbal cues are expressed as a mixture of facial expressions, hand movements, and head/body 

movements, we provide both fine grained action labels in addition to the high-level emotion 

annotation. Actions are annotated from a start to an end time.
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Challenges in Data Curation

It is important to balance not only the classes, but also the gender identities, age, and 

racial/ethnic backgrounds of the study participants



NVC Recognition 

Given a video, can we classify 

• the nonverbal gestures (facial expressions, hand gestures, body posture, etc.) and 

• the emotions expressed by the nonverbal gestures? 

8

Task Definition
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Proposed Method: Baseline

C
o

n
v

R
e

L
U

M
a

x
 P

o
o

l
C

o
n

v

B
N

R
e

L
U

C
o

n
v

R
e

L
U

3D Residual Blocks

G
A

P

D
e

n
se

T
Emotion

B
N

B
N



NVC Recognition 

10

Proposed Method: Results on Aff-Wild2 Dataset [9]

Method F1 Score Accuracy ABAW2 Metric

Baseline [9] 30 50 36.6

CPIC-FIR2021 [10] 40.2 63 47.7

Netease Fuxi Virtual Human [11] 75.7 85.6 79

Ours 64.3 68.2 65.6

Our model achieves comparable results with previous SOTA methods on the 

validation set of the Aff-Wild2 dataset [9]
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Proposed Method

3D ResNet-34

Hand Gesture 

Recognition 

Network

Fusion

Emotion

FER Network

Head Pose 

Recognition 

Network

We aim to extend the FER pipeline to a multimodal framework for NVC cue 

recognition 



Conclusion and Future Work 

Achieving comparable results on the Aff-Wild2 dataset showcases the 
validity of our model

We aim to extend the FER network into a multimodal framework for 
NVC recognition

Our end goal is to create a real time NVC recognition aid for the BLV 
community
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