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Al-Powered Continuous Improvement System for
Responding to Online Hate as a Bluesky Feed

The system ingests, processes, and acts on real-time data as follows:

e Bluesky API: Provides access to real-time content streams, user engagement data, and
flagged content requiring intervention.

e Third-Party Tools: Process content for hate detection, sentiment analysis, and tone
monitoring.

e AT Protocol: Generates and prioritizes the Peace Feed to surface Al interventions,
amplify peer-driven constructive behaviors, and provide transparency into feed ranking
logic.

1. Real-Time Data Sources

The system ingests, processes, and analyzes real-time content within Bluesky’s APl and AT
Protocol to identify, intervene in, and measure harmful content. The Bluesky API serves as the
interface for accessing real-time data and posting content within the Bluesky ecosystem. It
provides the system with the technical means to stream posts, detect hate speech, and deploy
Al interventions. Meanwhile, the AT Protocol underpins the decentralized architecture of
Bluesky and facilitates transparent feed generation. This combination enables the system to
ingest real-time content, apply interventions, and generate custom feeds (e.g., the “Peace
Feed”) that prioritize positive interactions and harm repair.

Bluesky API and AT Protocol

e Content Detection:
o Real-time post streaming flagged for hate content via:



m  Keyword Detection: Predefined patterns of hate speech and
harmful language.
m  Sentiment Analysis: Monitor toxicity, escalation, and tone shifts.
e Engagement Metrics: Track real-time likes, replies, shares, and conversational tone
changes following intervention.
e Community Signals:
o Allow user-driven validation to identify:
m Effective interventions (e.g., upvoting counterspeech or harm
acknowledgment).
m Constructive contributions that de-escalate conversations.

2. Al-Powered Intervention System

The Al generates responses to flagged hate content, focusing on restorative practices,
counterspeech strategies, and positive behavior reinforcement.

Intervention Types

1. Counterspeech Responses (Benesch):
o Al replies tailored to tone and context:
m  Empathy: Acknowledge hurt while redirecting.
m  Humor: De-escalate tension with light responses.
m Facts: Challenge misinformation constructively.
2. Restorative Prompts (Rossini, SEL):
o Al asks reflective questions to encourage accountability and harm repair:
m  “Who might this hurt?”
m  “What can you do to make this right?”
3. Behavioral Nudges (BJ Fogg):
o Simple, actionable prompts encourage users to pause and respond
constructively:
m  “How might your words feel to others?”
m  “Others in your network are responding constructively—want to
join them?”
4. Virtual Restorative Circles:
o Al facilitates structured group-based restorative dialogue for flagged posts:
m Small peer groups discuss harm, share perspectives, and
collaboratively agree on harm repair steps.
5. Peer Visibility Reinforcement (Centola):
o Promote constructive peer responses (e.g., apologies, clarifications, harm
acknowledgment) as visible social proof to reinforce norms.
6. Repeated Reinforcements:
o Deploy interventions multiple times in the same cluster to increase
exposure and adoption of constructive behaviors.



3. Feed Generation Using Bluesky’s AT Protocol

The Peace Feed is a custom Bluesky feed designed to surface positive behaviors, Al
interventions, and visible harm repair actions. It leverages Centola’s network theory to amplify
behavior diffusion.

Feed Priorities

1. Al-Generated Interventions:
o Insert counterspeech responses, reflective prompts, and nudges into
flagged conversations.
2. Positive Counter-Trends:
o Highlight posts and replies that:
m Acknowledge harm.
m Demonstrate restorative actions (e.g., apologies).
m Foster respectful dialogue and empathy.
3. Reinforcement Visibility:
o Showcase peer-led constructive responses as social proof within small,
dense peer networks to drive adoption.

Feed Logic

1. Detect flagged hate content using NLP and sentiment tools.

2. Deploy targeted Al interventions tailored to the conversation.

3. Amplify peer-driven constructive behaviors and visible harm repair.
4. Deprecate or suppress harmful content visibility.

Transparency

e Bluesky’s AT Protocol ensures feed logic is open, explainable, and trusted, helping
users understand why certain interventions or content are surfaced.

4. Recommendation Engine for Continuous Improvement

The system uses feedback loops to refine interventions and optimize feed performance over
time.

Data Tracking and Feedback

1. Immediate Metrics:
o Engagement: Are users interacting with Al interventions (e.g., replies, likes,
upvotes)?



o Sentiment Analysis: Is the tone improving post-intervention?
2. Long-Term Monitoring:
o Behavioral Change: Are flagged users participating in fewer harmful posts
over time?
o Adoption Rates: How frequently are restorative prompts, circles, and
counterspeech being adopted?
o Peer Impact: Are restorative behaviors diffusing within dense peer clusters
(Centola)?
3. Community Signals Integration:
o Use peer validation (upvotes, visible engagement) to identify effective
interventions.

Continuous Refinement

e Machine learning identifies patterns and optimizes interventions by:
o Prioritizing the most effective strategies (e.g., humor-based counterspeech
vs. reflective prompts).
o Adjusting the feed to amplify behaviors that result in long-term tone
improvement and behavior adoption.

5. Technical Framework for Bluesky-Only Deployment

1. Input Layer:
o Stream posts in real time via Bluesky’s API and AT Protocol.
o Use fine-tuned NLP models to detect hate content and measure toxicity.
2. Al lIntervention Layer:
o Generate counterspeech responses, restorative prompts, and behavioral
nudges.
o Facilitate optional restorative circles for small-group harm repair.
3. Peace Feed Generation:
o Use the AT Protocol to surface Al interventions, peer-reinforced behaviors,
and visible restorative actions transparently.
4. Recommendation Engine:
o Collect immediate and long-term metrics.
o Refine Al responses and feed prioritization based on outcomes.

6. Implementation Steps

1. Access Infrastructure:
o Integrate Bluesky’s AT Protocol for real-time post streaming and feed
generation.



Develop NLP and Al Intervention Models:

o Fine-tune hate detection models and response-generation frameworks.
Embed Restorative Practices:

o Train Al to deliver reflective prompts and support virtual restorative circles.
Build and Test the Peace Feed:

o Surface Al interventions, peer-validated content, and restorative behaviors.
Launch Pilot Program:

o Deploy within a controlled Bluesky environment.

o Measure outcomes using real-time engagement and sentiment analysis.
Refine Using Recommendation Engine:

o Analyze metrics, optimize interventions, and enhance feed performance

iteratively.

Summary: Unified Flow of the System

1.

Hate Detection — Real-time flagging of posts using Bluesky data and NLP tools.

Al Intervention — Deploy counterspeech, reflective prompts, behavioral nudges, and
restorative circles.

Peace Feed Generation — Surface Al responses and peer-reinforced positive
behaviors.

Feedback Collection — Measure real-time engagement, tone improvements, and
long-term behavior shifts.

Continuous Improvement — Use machine learning to optimize strategies and
amplify behavior diffusion.



Al Powered Environment to Reduce Hate in Schools

1. Contact Theory and Prejudice Reduction

e Allport's Intergroup Contact Theory: Focus on meaningful interactions that reduce
bias.
o Structured Contact: Design Al to create guided, positive contact opportunities
between diverse students.
e Digital Contact Interventions:
o Virtual, collaborative problem-solving tasks (common goals).
o Tools that facilitate empathy-building interactions online.
e Modern Studies on Contact Theory: Examine interventions that work best in digital
spaces (e.g., VR/immersive simulations).

2. Social-Emotional Learning (SEL)

e Core SEL Skills:
o Self-awareness, social awareness, relationship skills, and responsible
decision-making.
e Al-Driven Digital SEL Tools:
o Real-time emotion reflection prompts during conflict.
o Interactive scenarios where students “practice” healthy responses.
e Bias and Hate Reduction: Research how SEL programs improve empathy, reduce
stereotypes, and combat prejudice.
e Case Studies: Examine SEL tools already deployed in virtual learning environments.

3. Bystander Intervention Research

e Classic Bystander Effect Models (Latané and Darley):
o Increase bystander engagement through Al-generated nudges.
e Cyberbullying Interventions:
o Studies on what prompts bystanders to speak up in online hate contexts.
o Behavioral reinforcement: Make positive intervention actions visible to peers.
e Gamified Learning: Encourage students to "train" as active bystanders through
interactive Al tools and digital role-playing scenarios.



4. Moral Development Theory

e Kohlberg’s Stages of Moral Development:
o Design Al interventions to align with developmental stages in adolescents.
e Digital Ethics Education:
o Tools that promote moral reasoning through case studies and consequences
(e.g., “What would you do?” interactive simulations).
e Perspective-Taking Exercises:
o Al prompts to encourage students to reflect on the impact of their words/actions.

5. Complex Contagion and Network Behavior

e Centola’s Complex Contagion Theory:
o Design interventions that focus on:
m Multiple points of reinforcement (repeated exposure to restorative
behaviors).
= Small, clustered peer networks for stronger adoption.
e Network-Based Analysis:
o Use Al to identify and engage influential students who can amplify positive
behaviors.
e Behavioral Reinforcement:
o Make participation in restorative practices visible within peer networks (social
proof).

6. Restorative Justice and Practices

e Virtual Circles:
o Al-assisted facilitation of restorative conversations to address harm.
e Reflective Prompts:
o Guide individuals through restorative questions (“What happened? Who was
affected? What needs to be done?”).
e Formal and Informal Interventions:
o Real-time prompts for spontaneous moments of repair and harm
acknowledgment.

7. Behavioral Design and Habit Formation



e BJ Fogg’s Behavior Model:
o Break behavior change into Motivation, Ability, and Prompts:
m Use Al nudges at key moments (e.g., when hate is detected).
e Digital Nudges:
o Encourage students to choose healthier online responses. Examples:
m "Take a breath—how might this comment affect others?"
m "Here’s a better way to say that."
e Habit Formation Science:
o Research how Al tools can reinforce positive behavior loops over time.

8. Implementation Science

e Adoption of School-Wide Programs:
o Research on barriers and enablers to implementing Al tools in schools.
e Teacher and Administrator Buy-in:
o Best practices for securing support and participation in digital restorative
practices.
e Sustainability:
o Research how interventions can be embedded long-term within school cultures.

9. Online Hate Detection and Response

e Hate Speech Detection Models:
o NLP models (e.g., HateXplain, Perspective API) to identify and analyze hate
content.
e Counterspeech Research:
o Susan Benesch’s work on effective counterspeech strategies.
o Studies on tone, framing, and timing of constructive responses.
e Al Moderation Systems:
o Hybrid approaches combining automated detection and human-guided
interventions.

10. Gamification and Interactive Learning

e Gamified Al Tools:
o Develop virtual “games” or simulations where students practice:
m Responding constructively to hate.
m Building empathy by experiencing different perspectives.
e Behavioral Incentives:



o Reward systems for active bystander intervention and restorative participation.

11. Trauma-Informed Approaches

e Adolescent Brain Development:
o Research how trauma and emotional experiences affect online behavior.

e Al Sensitivity Tools:
o Ensure responses avoid retraumatization when addressing harm.

e Supportive Pathways:
o Provide access to counselors or resources alongside restorative prompts.

12. Evidence-Based Al Interventions

e Evaluation of Al Interventions:
Study which Al responses work best: humor, educational nudges, counterspeech,

or emotional reflection prompts.

e lterative Testing:
Research feedback loops for refining Al interventions based on measurable
outcomes.

e Cross-Disciplinary Approaches:
o Combine insights from psychology, sociology, education, and Al ethics.

o

o

13. Influence of Online Communities

e Digital Peer Influence:
o Explore how peer networks amplify or suppress online hate.

e Modeling Positive Behavior:
o Al tools to spotlight influential peers exhibiting constructive behavior.

e Community Moderation:
o Lessons from platforms like Reddit on empowering communities to

self-moderate.

Prioritized Integration

To achieve behavior change that reduces online hate in schools:



1. Leverage Centola’s Complex Contagion: Design Al tools for multiple, reinforcing
interactions.

2. Incorporate Restorative Practices: Use Al-guided reflective prompts and restorative
circles to repair harm.

3. Embed Behavioral Design: Use nudges and habit formation to encourage constructive
behaviors.

4. Apply SEL Principles: Promote empathy, emotional regulation, and perspective-taking
through digital interventions.

5. Test Counterspeech Responses: Combine hate detection models with proven
counterspeech techniques.

Broader Plan

1. Social Media Platform APIs

Many platforms (e.g., Twitter/X, Facebook, Instagram, YouTube, Reddit) provide APIs or data
access points for developers and researchers. These APIs allow:

e Behavioral Data:
o User interactions: likes, shares, comments, replies
o Trends: engagement over time (spikes, drop-offs)
o Response velocity: how quickly hate content spreads vs. how responses perform
e Content Data:
o Textual content (comments, posts, tweets)
o Image/video content metadata
o Automated hate detection tags from platform tools
e Moderation and Intervention Data:
o Actions taken: flagged posts, hidden content, bans, warnings
o Outcomes: how quickly content is removed, user compliance, appeal rates
e Real-Time Feedback:
o Platform algorithms adjust in real time based on user behavior. For example:
m Did responses reduce hateful replies?
m Did engagement shift to more positive content?
m Did flagged users change behavior?

2. Third-Party Tools and Partnerships
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Third-party tools provide deeper analysis and monitoring capabilities. Examples include:

e Sentiment Analysis Engines: Tools like Google Cloud Natural Language, IBM Watson,

or open-source libraries analyze sentiment in real time.
o Detect hate intensity, patterns, and tone.
o Track shifts in sentiment after interventions.
e Content Moderation Platforms: Partnering with moderation companies (e.g., Hive,
Modulate) gives access to intervention outcomes like content takedowns and user
responses.

e Real-Time Dashboards: Tools such as Brandwatch or Hootsuite monitor and analyze

real-time social media streams, flagging hate content and intervention effectiveness.

3. User and Community Behavior

This data can be tracked dynamically to measure the real-world effectiveness of interventions:

e Engagement Metrics:
o Did responding to hate reduce hateful comments?
o Did positive responses (e.g., Al "peace professors" or moderators) encourage
civil discourse?
o How often did users share/respond positively to counter-messages?
e Behavioral Shifts:
o Do flagged or warned users reduce hateful content?
o Do interventions increase bystander support (e.g., people reporting hate)?
e Network Impact:
o ldentifying whether interventions diffuse hateful content by analyzing resharing
and replies.

4. Al Moderation Models (Existing Training Sets)

Platforms have deployed Al tools that detect hate content. Accessing this existing data (either
via collaboration or through anonymized datasets) provides:

Historical patterns of hate speech
Intervention actions and success rates (e.g., content takedown, shadow banning,
notifications)

e Comparisons of automated moderation vs. human intervention

5. Human Interventions and Experiments

11



For the recommendation engine to improve, you need continuous iterations and testing:

e A/B Testing:

o Deploy different Al-generated responses to hate content and track effectiveness

(e.g., direct counter-messages vs. humor-based responses).
e Human-Al Hybrid Moderation:
o Track when human moderators intervene versus automated responses. Which
responses are most effective?
e Community Initiatives:
o Platforms like Reddit use community moderation. Real-time data can measure

how proactive interventions by moderators (e.g., Al-assisted tools) impact hate
reduction.

6. Public Data Sets

Pre-existing datasets on hate speech and interventions provide baseline data for training and
testing:

e Hate Speech Corpus:
o Open-source data like HateXplain, Gab Hate Corpus, and Wikipedia’s Detox
dataset.
e Research Studies:

o Outcomes from existing studies analyzing social behavior interventions.
e News and Public Events:

o Tracking hate spikes and responses during real-world incidents (e.g., elections,

crises).

Summary: Flow of Real-Time Data

Hate Detection — Pull flagged content and behavioral metrics via APls.
Intervention — Deploy Al or human responses (e.g., counter-messages).

OON =

Outcome Tracking — Longer-term user behavior (e.g., repeat offenses, changes in
discourse).

5. Recommendation Engine — Learn from results to refine future interventions.

Immediate Feedback — Measure changes in engagement, hate spread, or sentiment.

12



Papers for Hate Detection

The following survey article is widely cited. It is outdated (from 2018):
Fortuna, P. and Nunes, S., 2018. A survey on automatic detection of hate speech in text. ACM

Computing Surveys (CSUR), 51(4), pp.1-30.
https://repositorio.inesctec.pt/server/api/core/bitstreams/3fb2cae3-6f3e-4b48-b6a5-39aa022d11

9f/content

Here are pointers to other papers on the subject:

https://scholar.google.com/scholar?cites=14785978573751917044&as sdt=5,33&sciodt=0,33&

tuna-Nunes/f fl 1f 4a894b4190d78270e1
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https://scholar.google.com/scholar?cites=14785978573751917044&as_sdt=5,33&sciodt=0,33&hl=en
https://www.semanticscholar.org/paper/A-Survey-on-Automatic-Detection-of-Hate-Speech-in-Fortuna-Nunes/f9c56fb6e3001f3acbc994a894b4190d78270e1b
https://www.semanticscholar.org/paper/A-Survey-on-Automatic-Detection-of-Hate-Speech-in-Fortuna-Nunes/f9c56fb6e3001f3acbc994a894b4190d78270e1b

Guide to Writing the Bluesky Feed

1. Project Setup and Environment
Objective: Set up the development environment with necessary tools and frameworks.

1. Tools & Libraries:
o Python Framework: FastAPI or Flask (backend API for handling interventions).
o Natural Language Processing: Transformers, spaCy, HuggingFace,
TextBlob, VADER for sentiment analysis and hate detection.
o Real-time Processing: asyncio for handling Bluesky API streaming.
o Machine Learning: scikit-1learn, PyTorch, TensorFlow for fine-tuning Al
interventions.
o Database: PostgreSQL or MongoDB for storing flagged posts, metrics, and Al
outcomes.
Message Queues: RabbitMQ or Kafka for streaming and processing.
Testing & Monitoring: pytest for unit tests, Prometheus/Grafana for monitoring
performance.
o Al Model Interface: OpenAl API or custom NLP models for generating
responses
2. Access Bluesky API:
o Use the Bluesky AT Protocol for real-time streaming of posts.
o Set up API access credentials and validate connectivity.
o Develop a streaming script to pull posts continuously.

python

Copy code

import asyncio

from atproto import Client # Hypothetical Bluesky AT Protocol SDK

async def stream_posts():
client = Client("api_key_here")
async for post in client.stream_posts():
print(post.content)
# Process hate detection
await process_post(post)

14


https://atproto.com/

asyncio.run(stream_posts())

3.

2. NLP Model Development for Hate Detection
Objective: Build or fine-tune NLP models to detect hate content.

1. Dataset Collection:
o Use open datasets like Hate Speech and Offensive Content (Davidson) or
CivilComments.
o Create a labeling strategy for hate detection, sentiment analysis, and tone
classification.
2. Fine-Tune NLP Model:
o Use HuggingFace transformers to fine-tune models like
bert-base-uncased or roberta-large.

o Integrate preprocessing using spaCy.

python
Copy code
from transformers import pipeline

hate_classifier = pipeline("text-classification”,
model="fine-tuned-hate-model")

def detect_hate(content):
prediction = hate_classifier(content)
return prediction[0]

3.
4. Real-Time Flagging:
o Stream posts, process them in real-time, and flag hateful content.

3. Al Intervention System

Objective: Generate and deliver Al-driven responses like counterspeech, prompts, and
nudges.

1. Response Generation:

15



o Counterspeech: Use pre-trained OpenAl models (GPT-4) or fine-tuned NLP
models.
o Reflective Prompts: Use templates for restorative questions.

python
Copy code
from openai import OpenAl

def generate_response(post):
prompt = f"Generate a calm, constructive counterspeech response
to: {post}"
response = OpenAI.Completion.create(
engine="gpt-4", prompt=prompt, max_tokens=150
)

return response|["choices"][0]["text"]

2.
3. Intervention Types:
o Empathy-based responses.
o Humor or factual counterspeech.
o Reflective Prompts for accountability.
4. Behavioral Nudges:
o Store nudge templates and insert them based on flagged post context.

4. Peace Feed Generation

Objective: Build a feed prioritizing interventions and constructive posts.

1. Feed Customization:
o Use Bluesky’s AT Protocol to filter, rank, and prioritize posts.
o Develop logic to:
m  Amplify Al interventions.
m Highlight constructive responses (peer engagement).
m Deprecate harmful content.
2. Feed Algorithm:
o Use a weighted scoring system:
m Positive behavior (restorative actions, counterspeech): +2.
m Harm acknowledgment or peer validation: +1.
m Harmful content flag: -2.
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python
Copy code
def rank_post(post):
score = 0
if "harm_acknowledged" in post.tags:
score += 2
if post.is_flagged:
score -= 2
return score

3.
4. API for Peace Feed:
o Use FastAPI to generate a feed and serve it.

python
Copy code
from fastapi import FastAPI

app = FastAPI()

@app.get("/peace_feed/")

async def generate_peace_feed():
posts = get_ranked_posts() # Fetch and rank posts
return {"peace_feed": posts}

5. Continuous Improvement Engine
Objective: Analyze interventions and optimize outcomes using feedback loops.

1. Metrics Tracking:
o Track real-time metrics:
m Engagement: Likes, replies, and shares.
m Sentiment shift: Tone changes post-intervention.
o Long-term monitoring:
m Reduction in flagged posts by users.
m Peer diffusion of positive behaviors.
2. Machine Learning Optimization:
o Use reinforcement learning (RL) or supervised learning to optimize interventions.
o Adjust intervention strategies based on outcomes.
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python

Copy code

def update_strategy(metrics):
# Analyze which interventions have the best outcomes
best_strategy = analyze_metrics(metrics)
return best_strategy

6. Pilot Deployment and Testing

1. Controlled Environment:
o Deploy the system for a small Bluesky community.
o Monitor real-time feedback.
2. Performance Validation:
o Evaluate:
m Accuracy of hate detection.
m Effectiveness of Al interventions.
m Feed performance.

3. lteration:
o Use insights to refine hate detection models, intervention strategies, and feed
logic.

7. Summary of Architecture

1. Input Layer: Real-time data from Bluesky API.
2. Processing Layer:
o NLP models detect hate content.
o Al generates interventions (counterspeech, prompts, nudges).
3. Feed Generation: Rank and surface positive behaviors and interventions.
4. Recommendation Engine: Analyze feedback and optimize strategies over time.
5. Output Layer: Peace Feed delivered to users.

Next Steps
1. Set up Bluesky API access and real-time streaming scripts.

2. Fine-tune NLP models for hate detection.
3. Implement Al intervention generation.

18



4. Build the Peace Feed API.
5. Develop a continuous improvement module.
6. Test and iterate through a small pilot program.
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Yes, similar systems for detecting and responding to online hate speech have been developed,
though the specific approach, tools, and integration into a protocol like Bluesky's AT Protocol
may be novel. Here’s a summary of related prior work and what makes your project distinct:

Existing Approaches and Tools

1. Hate Speech Detection
o Numerous research models exist for detecting hate speech, such as:
m BERT-based classifiers fine-tuned on labeled datasets (e.g., OLID,
HateXplain, Founta dataset).
m Specialized models like HateBERT (fine-tuned BERT for abusive
language).
m Perspective APl by Google Jigsaw, which evaluates "toxicity" in
user-generated text.
o Platforms like Twitter and Facebook use proprietary NLP systems for real-time
moderation and filtering.
2. Counterspeech Systems
o Automated counterspeech generation is an emerging area.
m Example: Hate Speech Intervention Tool (HIT) by researchers at ETH
Zurich and similar studies have explored GPT-2/GPT-3 models to
generate non-confrontational responses to hateful content.
o Common challenges include ensuring the tone is restorative, not escalatory.
3. Rule-Based Sentiment Filtering
o Rule-based tools like VADER and lexicon-based approaches are often combined
with deep learning models for faster filtering of obvious hate speech.
4. Moderation and Nudging
o Some platforms use nudges or prompts (e.g., “Are you sure you want to post
this?”) to encourage positive behaviors.
m Twitter, for instance, uses these techniques to reduce harmful posts.

Unique Aspects of Your Project

1. Real-Time Al Interventions
o Combining real-time hate detection with automated Al-driven interventions
(e.g., restorative prompts, nudges, counterspeech) is still relatively new. Most
platforms focus solely on detection and removal.
2. Use of Bluesky's AT Protocol
o Leveraging Bluesky's decentralized architecture adds a layer of novelty:
m Traditional systems are centralized (e.g., Twitter moderation tools).
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m Bluesky's AT Protocol enables feed customization, which aligns with
your Peace Feed ranking system to amplify positive behaviors.
3. Continuous Improvement via ML Feedback Loops
o  While ML feedback loops exist in moderation systems, integrating them into a
decentralized, user-controlled environment is less explored.
4. Positive Behavior Amplification
o The idea of integrating customized feeds to emphasize positivity (Peace Feed)
is distinct. While platforms like Facebook have ranking systems, they are rarely
transparent or focused on restorative responses.

Has It Been Fully Done Before?

e Elements of your system (e.g., hate detection, counterspeech, nudges) have been
studied and implemented.

e A comprehensive pipeline combining real-time detection, Al interventions,
user-driven feed customization, and feedback loops—particularly on a decentralized
network like Bluesky—represents an innovative integration.

Challenges and Gaps in Prior Work

1. Nuanced Hate Detection
o Implicit hate speech (e.g., sarcasm, coded language) remains challenging for
models.
o Real-time systems often focus on explicit hate due to speed constraints.
2. Effectiveness of Al Interventions
o Generating counterspeech or prompts that are effective and restorative without
escalating conflict is still being researched.
3. Decentralization
o Most prior systems are built for centralized platforms. Decentralized protocols like
Bluesky AT Protocol require new methods for moderation and response.

Conclusion

While individual components have been done before, your approach—integrating real-time
hate detection, Al interventions, feed customization, and feedback loops in a
decentralized environment—is novel and addresses critical gaps in existing solutions. This
makes your system both relevant and innovative.
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How to Detect Hate on Bluesky NLP Integrated into

Bluesky

Detecting hate in Bluesky requires a combination of natural language processing (NLP)
techniques and tools integrated into Bluesky’s AT Protocol. Here’s a precise and detailed
breakdown of how to implement hate detection, including tools, methods, and processes.

1. Define Hate Speech Categories and Data

To detect hate, you need to:

e Define hate categories: e.g., explicit hate, implicit hate, threats, slurs, harassment,

sarcasm.
e Collect labeled datasets of hate speech:

o Public datasets like OLID, HateXplain, Founta, or Stormfront.
o Bluesky-specific data (e.g., scraping posts using the AT Protocol API) to

fine-tune your models.

2. Tools for Hate Detection

Tool Purpose
HuggingFace Context-aware text
Transformers classification
spaCy Text preprocessing
VADER Sentiment filtering for explicit

hate
Hate Speech Pre-trained BERT/RoBERTa
Fine-Tuned Models on hate datasets

Why Use It

State-of-the-art performance for
detecting hate speech.

Efficient tokenization,
lemmatization, and NER.

Quick filtering of obvious
sentiment-based hate.

Detect nuanced and implicit hate.

3. Step-by-Step Workflow

Step 1: Collect Bluesky Data
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Use the Bluesky AT Protocol API to pull posts from Bluesky:

e Fetch posts from a specific feed or firehose endpoint using the API.
e Store the data for offline processing or integrate it into a streaming pipeline for
real-time detection.

Python Example Using Bluesky API:

python
Copy code
from atproto import Client

client = Client()
client.login('your-handle', 'your-password')

# Fetch posts from a specific feed
posts = client.get_feed({ feed': 'did:example:feed'})
texts = [post['text'] for post in posts['feed']]

Step 2: Preprocess Text (spaCy)
Clean and preprocess Bluesky posts for model input:

e Remove stop words, tokenize, and normalize text.
e Use Named Entity Recognition (NER) to identify entities (e.g., names, places).

Python Example with spaCy:

python
Copy code
import spacy

nlp = spacy.load("en_core_web_sm")

def preprocess(text):

doc = nlp(text)
" ".join([token.lemma_.lower() for token in doc if not
token.is_stop and not token.is_punct])

return

clean_texts = [preprocess(post) for post in texts]
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Step 3: Hate Detection Model (HuggingFace Transformers)
Use a pre-trained BERT-based model fine-tuned for hate speech detection:

e Pre-trained models like HateBERT or fine-tuned RoBERTa models are available on
HuggingFace.
e Fine-tune the model with Bluesky-specific hate data for better accuracy.

Python Example Using HuggingFace:

python
Copy code
from transformers import pipeline

# Load pre-trained hate speech classifier
classifier = pipeline("text-classification”,
model="cardiffnlp/twitter-roberta-base-hate")

# Detect hate speech in posts
results = classifier(clean_texts)

# Display results
for text, result in zip(texts, results):

print(f"Post: {text}\nLabel: {result['label']}, Confidence:
{result['score']}\n")

Step 4: Real-Time Stream Processing
For real-time hate detection, integrate the model into a streaming pipeline:

1. Use tools like Apache Kafka or Python libraries like Tweepy for real-time input.
2. Apply preprocessing (spaCy) and hate detection (Transformers) in real time.

Python Example for Streamed Input:

python
Copy code
def detect_hate_in_stream(posts):

for post in posts:
clean_text = preprocess(post['text'])
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result = classifier(clean_text)
if result['label'] == 'hate':
print(f"Hate Detected: {post['text']}")

Step 5: Evaluation and Feedback Loops

e Evaluate the model on precision, recall, and F1 score to ensure accurate detection.
e Add human moderation for flagged cases to collect feedback and retrain models.

Metrics Example Using scikit-learn:

python
Copy code

from sklearn.metrics import classification_report

1l
—

.] # Ground truth labels
.] # Predicted labels

y_true
y_pred

1
—

print(classification_report(y_true, y_pred))

4. Tools Summary

e Bluesky API: Data collection pipeline.

e spaCy: Text preprocessing and NER.

e HuggingFace Transformers: Hate speech detection using pre-trained models.
o Fine-tune with Bluesky-specific data for higher accuracy.

e VADER (Optional): Pre-filter for explicit hate detection.

5. Integration Roadmap

1. Collect Bluesky posts via the AT Protocol API.
2. Preprocess posts with spaCy for tokenization and normalization.
3. Run hate detection with HuggingFace Transformers (e.g., fine-tuned RoBERTa
models).
4. Flag posts labeled as "hate" with confidence scores above a threshold.
5. Feed results into:
o Real-time interventions (e.g., counterspeech, nudges).
o Feedback loops for continuous improvement.
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Next Steps

e Fine-tune a hate detection model using Bluesky-specific data.
e Optimize the model for low latency (important for real-time applications).
e Integrate into Bluesky via the AT Protocol.
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