
● Human face encodes a wealth of information, providing 

critical cues related to identity, emotion, and cognitive 
states.

● Both local and global spatio temporal facial patterns are 

shared across a wide spectrum of affective and cognitive 

states.

● Developing a unified facial representation model that can 

generalize across diverse facial analysis tasks remains an 

open and underexplored challenge.
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Introduction

Our Contributions
● First study to develop a single facial feature analysis 

framework that generalizes across multiple tasks. 

●  A novel ConAdv-ELCA module  designed to capture 

crucial local features, enhance feature disentanglement, 
and improve generalizability. Also a unique way to align 

features.

● Extends non-local networks with dynamic channel wise 

interactions, enabling efficient modeling of inter channel 

context. 

Methodology

Datasets

Figure 2. Overview of the Proposed Architecture

Experimental Results 

Figure 1. : Sample images showing spatial indicators of intoxication: 
(Top) Drooped eyelids and flushed cheeks/chin in intoxicated state; 

(Bottom) No such signs in sober state.

● Face Detection & Alignment Using 5 facial landmarks to align the face to extract facial features.

● 3D-Spatio-Temporal Network: To help analyse video sequences.

→ ConAdv-ELCA  A dual-path attention mechanism to disentangle emantically relevant

facial features from early feature maps.

→ EGCA Enabling efficient modeling of inter channel context to enhance global feature 

representation in facial video analysis

Challenges
● To effectively disentangle facial features from videos for 

making them transferable to down stream tasks.

● Using adversarial learning as a regualrisation instead of 

attacking.

Major Challenges: To Differentiate (Happy, Surprise), 

(Intoxicated, Drowsy, Fatigue)as they exhibit almost similar 

behavior  

● Used the MiX Telematics dataset, NTHU-DDD, 
DFEW,AFEW and  FERv39K.
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Table 1. Comparison with Previous Work on BAC Estimation

Figure 3. Visual analysis of data points indicates that drowsiness and blood 
alcohol concentration (BAC) classes are distinctly separated

Table 3. Performance Comparison on Emotion Recognition

Conclusion
● Proposed study  establishes 

state-of-the-art BAC estimation using 
facial video and differentiate between 
related cognitive states..

● Proves potential for non-invasive 
physiological state  monitoring 
systems.

Future: Deploy on edge devices, 
enhance robustness in the wild

Table 2. Performance Comparison on Drowsiness
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