


EmoNet-Face: Expert Synthetic Emotion Benchmark

Introducing EmoNet-Face, a comprehensive benchmark for synthetic emotion recognition. 

This work presents a novel 40-emotion taxonomy

3 expert-annotated synthetic datasets, and baseline models that achieve human-expert 

level performance.



Four Key Contributions of EmoNet-Face

01

40-Category 
Emotion Taxonomy

We introduce a 40-

category emotion 

taxonomy derived from 

foundational 

psychological research, 

capturing a broader and 

more detailed array of 

human emotional states 

beyond basic emotions.

02

Three Synthetic 
Datasets

We construct three 

large-scale synthetic 

datasets with controlled 

demographic balance 

across ethnicity, age, 

and gender, ensuring 

high-quality and diverse 

facial expressions for 

training and evaluation.

03

Expert 
Annotations

Our datasets feature 

multi-expert 

annotations, including 

both binary labels and 

continuous ratings, 

providing high-fidelity 

training and evaluation 

data for fine-grained 

emotion recognition.

04

Baseline Models

We develop Empathic 

Insight-Face models 

that achieve human-

expert level 

performance on our 

benchmark, 

demonstrating the 

potential for AI systems 

to match human 

capabilities in emotion 

recognition.



Why We Need a Finer-Grained Emotion Benchmark

01
Limitations of Current Benchmarks

Current facial emotion recognition benchmarks are limited to 6–8 basic emotions, often using 

uncontrolled imagery with occluded faces and lacking demographic diversity, which risks 

significant bias and overlooks nuanced emotional states.

02
Motivation for Improvement

To enable AI systems to accurately interpret nonverbal emotional cues and generate legible 

synthetic emotions, a more comprehensive and diverse benchmark is needed to capture the 

full spectrum of human emotions, including subtle states like shame, embarrassment, and 

intoxication.



3 Datasets 

01

EmoNet-Face Big

EmoNet-Face Big 

contains 203,201 

synthetic images with 

Gemini Flash 2.0 -

generated labels, 

designed for large-scale 

pre-training of emotion 

recognition models to 

capture a wide range of 

emotional expressions.

EmoNet-Face Binary

EmoNet-Face Binary includes 19,999 images with over 62,000 expert binary 

labels, providing a fine-tuning dataset with high-quality annotations for training 

robust emotion recognition models.

02
EmoNet-Face HQ

EmoNet-Face HQ comprises 2,500 images with continuous expert ratings across 

all 40 emotions, serving as a high-quality evaluation benchmark to assess model 

performance on fine-grained emotion recognition.



Taxonomy Construction

Our 40-category emotion taxonomy extends beyond basic emotions to 

include social, cognitive, and bodily states such as elation, pride, 

teasing, shame, jealousy, pain, fatigue, numbness, and intoxication. This 

taxonomy is grounded in the Handbook of Emotions and refined 

through expert consultation.



Controlled T2I Pipeline & Expert Labeling Workflow

Data Generation

We use state-of-the-art text-to-image models like Flux Pro/Dev and Midjourney v6, 

along with carefully designed prompts to ensure demographic diversity and explicit 

full-face expressions, generating high-quality synthetic images for our datasets.

Expert Annotation

Psychology experts provide rigorous annotations, including binary labels and 

continuous ratings, ensuring high-quality and reliable emotion labels. Inter-annotator 

agreement is analyzed using Krippendorff's alpha to validate the annotation quality.



How We Benchmark Humans & Models

We evaluate model performance using correlation 

and agreement metrics, comparing against human 

expert annotations on the EmoNet-Face HQ 

benchmark. Metrics include Spearman's rho and 

weighted kappa to assess the alignment between 

model predictions and human judgments.



EmpathicInsight-Face Matches Human Experts

High Agreement 
with Humans

EmpathicInsight-Face 

models achieve 

statistically 

indistinguishable 

agreement with human 

experts on the EmoNet-

Face HQ benchmark, 

demonstrating near-

human reliability in 

fine-grained emotion 

recognition.

Outperformance 
Over VLMs

Our models significantly 

outperform general-

purpose VLMs and 

proprietary systems on 

fine-grained emotion 

categories, highlighting 

the effectiveness of our 

specialized approach 

and dataset.

Preference Study 
Results

In a preference study, 

our model's top-5 

emotion predictions 

were preferred in 29% 

of cases compared to 

human expert 

annotations, indicating 

strong alignment with 

human perception.







Empathic Insight-Face Architecture & Training

EmpathicInsight-Face models use a SIGLIP 2 400M encoder 

with 40 regression heads to predict emotion intensities on a 0–7 

scale. The models are pre-trained on EmoNet-Face Big and 

fine-tuned on EmoNet-Face Binary, achieving human-expert 

level performance on the evaluation benchmark.



Future work should integrate 

multimodal cues such as speech, 

body language, and context to 

enhance emotion recognition 

capabilities, moving towards more 

comprehensive and context-aware 

models.

Future Goals: 
Multimodal Integration
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