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Advanced AI OHS Professional Certification (Part II) (Canada)

Use of Natural Language Processing in OHS
Communication

Artificial Intelligence (AI)
Related terms: Machine Learning, Deep Learning
Explanation: A broad field of computer science aimed at creating systems that can perform tasks requiring
human intelligence. In OHS communication, AI can automate the analysis of incident reports, predict hazard
trends, and generate safety briefings. Example: An AI engine reviews daily safety logs to highlight emerging
risks. Challenges include data bias, model transparency, and ensuring compliance with privacy regulations.

Automation Bias
Related terms: Human‑Machine Interaction, Trust Calibration
Explanation: The tendency for users to over‑rely on automated systems, assuming outputs are correct
without critical evaluation. When NLP tools suggest safety messages, workers may accept them
unquestioningly, potentially overlooking contextual nuances. Mitigation strategies involve training users to
verify AI suggestions and designing interfaces that encourage critical review.

Batch Processing
Related terms: Real‑time Analytics, Data Pipeline
Explanation: The execution of NLP tasks on a collection of documents or messages at scheduled intervals
rather than instantly. In OHS, batch processing can be used to analyze weekly safety meeting transcripts for
recurring themes. While efficient for large volumes, it may delay the detection of urgent safety concerns.

Chatbot
Related terms: Conversational Agent, Dialogue System
Explanation: A software application that uses NLP to simulate conversation with users via text or voice. In
occupational health and safety, chatbots can answer worker queries about procedures, report hazards, and
provide instant guidance. Effective chatbots require domain‑specific language models and continuous
updates to reflect regulatory changes.

Contextual Embedding
Related terms: Word Vector, Transformer Model
Explanation: A representation of words that captures meaning based on surrounding text, enabling nuanced
understanding of terminology. For OHS communications, contextual embeddings allow the system to
differentiate “fall” as a hazard from “fall” in a seasonal context. Implementations often rely on pretrained
models fine‑tuned on safety corpora.

Data Anonymization
Related terms: Privacy Preservation, De‑identification
Explanation: The process of removing personally identifiable information from datasets before analysis.
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When processing incident reports with NLP, anonymization protects worker identity while retaining the
semantic content needed for pattern detection. Over‑anonymization may reduce model accuracy; balanced
techniques are essential.

Data Augmentation
Related terms: Synthetic Data, Oversampling
Explanation: Techniques that expand training datasets by creating modified versions of existing text, such as
synonym replacement or back‑translation. In OHS NLP, augmentation helps address limited labeled data for
rare incident types, improving model robustness. Care must be taken to preserve domain‑specific
terminology.

Data Governance
Related terms: Data Stewardship, Compliance Framework
Explanation: Policies and procedures that ensure data quality, security, and appropriate usage. For OHS NLP
applications, governance defines who can access incident narratives, how models are trained, and how
outputs are stored. Strong governance mitigates legal risk and promotes ethical AI use.

Data Pipeline
Related terms: ETL Process, Stream Processing
Explanation: A series of steps that move data from source systems through extraction, transformation, and
loading into analysis platforms. In occupational safety, a pipeline may ingest sensor alerts, worker reports,
and regulatory documents for NLP processing. Robust pipelines ensure timely and accurate insights.

Deep Learning
Related terms: Neural Networks, Representation Learning
Explanation: A subset of machine learning using multi‑layered neural networks to automatically learn
hierarchical features. Transformers, a deep‑learning architecture, have revolutionized NLP, enabling
sophisticated understanding of safety documentation. Deep models require large annotated corpora and
significant computational resources.

Domain Adaptation
Related terms: Transfer Learning, Fine‑tuning
Explanation: Adjusting a pretrained NLP model to perform well on a specific industry’s language, such as
construction safety jargon. Techniques include continued training on sector‑specific corpora and adding
specialized vocabularies. Successful adaptation improves relevance of automated safety alerts.

Entity Recognition
Related terms: Named Entity Recognition (NER), Information Extraction
Explanation: The NLP task of identifying and classifying key terms such as equipment names, hazard types,
or regulatory codes within text. In OHS, entity recognition can automatically tag “scaffold” as equipment
and “fall from height” as a hazard, facilitating structured reporting.

Ethical AI
Related terms: Responsible AI, Fairness
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Explanation: Principles guiding the development and deployment of AI systems that respect human rights,
avoid bias, and ensure accountability. In safety communications, ethical AI mandates transparent
decision‑making, equitable treatment of all worker groups, and mechanisms for contesting AI‑generated
recommendations.

Explainable AI (XAI)
Related terms: Model Interpretability, Transparency
Explanation: Techniques that make the inner workings of AI models understandable to users. For NLP safety
tools, XAI can highlight which sentences led to a hazard classification, helping safety officers trust and
validate AI outputs. Common methods include attention visualization and rule extraction.

Feedback Loop
Related terms: Human‑in‑the‑Loop, Model Retraining
Explanation: The process of incorporating user corrections and new data back into the NLP system to
improve performance over time. When a safety officer amends an AI‑suggested incident summary, that
correction can be logged and used for subsequent model updates, ensuring continuous learning.

Fine‑tuning
Related terms: Transfer Learning, Model Adaptation
Explanation: The practice of taking a pretrained language model and training it further on a smaller,
domain‑specific dataset. In OHS, fine‑tuning a transformer on a corpus of safety manuals enables the model
to capture sector‑specific phrasing, improving classification accuracy.

Gazetteer
Related terms: Lexicon, Vocabulary List
Explanation: A curated list of domain‑specific terms used to enhance NLP tasks such as entity recognition. A
safety gazetteer may contain names of personal protective equipment, hazardous substances, and
regulatory citations, aiding the system in detecting relevant concepts.

Human‑in‑the‑Loop (HITL)
Related terms: Collaborative AI, Supervision
Explanation: A design approach where humans review, correct, or approve AI outputs before final use. In
OHS communication, HITL ensures that automatically generated safety alerts are validated by qualified
personnel, balancing efficiency with expert oversight.

Information Retrieval
Related terms: Search Engine, Query Expansion
Explanation: The process of locating relevant documents or passages from a large corpus based on a user
query. NLP‑enhanced retrieval can surface past incident reports that match a current hazard description,
supporting evidence‑based decision‑making.

Intent Classification
Related terms: Dialogue Management, Intent Detection
Explanation: Determining the purpose behind a user’s input, such as “report hazard” or “request procedure”.
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Accurate intent classification enables safety chatbots to route the conversation correctly, triggering
appropriate workflows like automatic incident logging.

Knowledge Graph
Related terms: Semantic Network, Ontology
Explanation: A structured representation of entities and their relationships. In occupational safety, a
knowledge graph can link hazards, control measures, and regulatory standards, allowing NLP queries to
retrieve interconnected safety knowledge.

Language Model
Related terms: Statistical Model, Transformer
Explanation: An AI system trained to predict the probability of word sequences, forming the basis for many
NLP tasks. Large language models can generate coherent safety briefings, summarize incident narratives,
and answer procedural questions when fine‑tuned on relevant data.

Latent Semantic Analysis (LSA)
Related terms: Topic Modeling, Dimensionality Reduction
Explanation: A technique that uncovers hidden relationships between terms and documents by reducing
text to a set of concepts. LSA can identify underlying safety themes across multiple reports, helping
organizations spot systemic issues.

Lexical Normalization
Related terms: Stemming, Lemmatization
Explanation: Converting different word forms to a standard base form, such as “falling” to “fall”.
Normalization improves matching of safety terms across varied reports, enhancing the consistency of NLP
analyses.

Machine Translation
Related terms: Cross‑lingual NLP, Multilingual Support
Explanation: Automatically converting text from one language to another. For multinational construction
sites, machine translation can render safety notices into workers’ native languages, ensuring comprehension
while maintaining consistent terminology.

Named Entity Recognition (NER)
Related terms: Entity Extraction, Information Tagging
Explanation: An NLP process that identifies and classifies proper nouns within text. In OHS contexts, NER
can extract equipment IDs, location names, and regulatory references from incident narratives, enabling
structured databases for analysis.

Neural Machine Translation (NMT)
Related terms: Transformer, Sequence‑to‑Sequence Model
Explanation: A deep‑learning approach to translation that learns end‑to‑end mappings between languages.
NMT can be customized with safety‑specific parallel corpora, producing higher‑quality translations of
technical safety manuals.
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Ontology
Related terms: Taxonomy, Knowledge Representation
Explanation: A formal specification of concepts and relationships within a domain. An OHS ontology defines
hazards, controls, and compliance categories, providing a backbone for semantic NLP applications such as
automated compliance checking.

Part‑of‑Speech Tagging (POS)
Related terms: Syntax Parsing, Morphological Analysis
Explanation: Assigning grammatical categories (noun, verb, adjective) to each word in a sentence. POS
tagging assists downstream tasks like hazard phrase extraction, where adjectives modifying
“equipment” (e.G., “Faulty”) are critical signals.

Precision and Recall
Related terms: Evaluation Metrics, F1‑Score
Explanation: Standard measures for assessing NLP model performance. Precision reflects the proportion of
correctly identified safety alerts among all alerts generated; recall measures the proportion of actual hazards
captured. Balancing both is essential in high‑risk environments.

Prompt Engineering
Related terms: Few‑Shot Learning, Instruction Tuning
Explanation: Crafting input statements that steer large language models to produce desired outputs. In
safety communication, prompts can be designed to ask the model to “summarize the key hazards from this
incident report in three bullet points,” improving relevance.

Question Answering (QA)
Related terms: Information Retrieval, Knowledge Base
Explanation: Systems that provide concise answers to user queries based on a corpus. An OHS QA system
can retrieve the correct procedure for “lockout‑tagout” when a worker asks, “How do I isolate a machine
before maintenance?”

Regulatory Compliance Checking
Related terms: Rule‑Based NLP, Policy Mining
Explanation: Automated verification that safety documents adhere to legal standards. NLP can scan
work‑site instructions for missing references to required personal protective equipment, flagging
non‑compliant sections for review.

Reinforcement Learning from Human Feedback (RLHF)
Related terms: Human Preference Modeling, Reward Modeling
Explanation: Training language models using feedback signals derived from human judgments. In OHS,
RLHF can refine a safety chatbot’s responses by rewarding answers that align with expert recommendations,
leading to more trustworthy interactions.

Sentiment Analysis
Related terms: Opinion Mining, Emotion Detection
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Explanation: Determining the emotional tone behind text. Applied to worker feedback surveys, sentiment
analysis can reveal morale issues that may correlate with safety performance, informing proactive
interventions.

Semantic Similarity
Related terms: Embedding Distance, Cosine Similarity
Explanation: Measuring how alike two pieces of text are in meaning. In incident reporting, semantic
similarity can group near‑duplicate hazard descriptions, reducing redundancy in safety databases.

Sequence‑to‑Sequence (Seq2Seq) Model
Related terms: Encoder‑Decoder Architecture, Translation
Explanation: A neural network that transforms an input sequence into an output sequence. Seq2Seq models
can generate concise safety summaries from lengthy narrative reports, maintaining essential details while
improving readability.

Spelling Correction
Related terms: Noise Reduction, Text Normalization
Explanation: Detecting and fixing typographical errors in user inputs. Accurate spelling correction is vital for
NLP pipelines handling field reports where hurried entries may contain misspellings of critical hazard terms.

Stop Words
Related terms: Token Filtering, Vocabulary Pruning
Explanation: Common words (e.G., “The”, “and”) that are often removed during text preprocessing to focus
on meaningful content. In safety text analysis, careful handling of stop words ensures that important
qualifiers such as “not” are retained.

Supervised Learning
Related terms: Labeled Data, Classification
Explanation: Training models on input-output pairs where the correct answer is known. For OHS, supervised
learning can be used to classify incident reports into categories like “electrical” or “mechanical” based on
annotated examples.

Synonym Expansion
Related terms: Query Enrichment, Thesaurus
Explanation: Adding equivalent terms to improve text matching. Expanding “PPE” to include “protective
gear” helps NLP systems capture varied expressions of the same safety concept across documents.

Task‑Specific Fine‑tuning
Related terms: Domain Adaptation, Transfer Learning
Explanation: Adjusting a pretrained model for a particular NLP function, such as hazard extraction. This
targeted fine‑tuning yields higher precision in the chosen task compared to generic language models.

Term Frequency‑Inverse Document Frequency (TF‑IDF)
Related terms: Vector Space Model, Feature Weighting
Explanation: A statistical measure that evaluates how important a word is to a document relative to a
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corpus. TF‑IDF can highlight rare but critical safety terms like “arc flash” in incident logs, aiding
keyword‑based searches.

Text Classification
Related terms: Labeling, Multi‑Class Categorization
Explanation: Assigning predefined categories to text fragments. In OHS, text classification can automatically
route a report to the appropriate department (e.G., “Environmental” vs. “Occupational health”).

Tokenization
Related terms: Word Segmentation, Subword Units
Explanation: Splitting raw text into smaller units (tokens) such as words or subwords. Effective tokenization
respects safety terminology, ensuring that multi‑word hazards like “confined space entry” remain
identifiable.

Topic Modeling
Related terms: Latent Dirichlet Allocation, Unsupervised Learning
Explanation: Discovering latent themes within a collection of documents. Applying topic modeling to safety
bulletins can reveal emerging focus areas, such as an increase in “heat stress” mentions during summer
months.

Transfer Learning
Related terms: Pretraining, Fine‑tuning
Explanation: Leveraging knowledge learned from one task to improve performance on another. In OHS NLP,
models pretrained on general language corpora are transferred to safety‑specific tasks, reducing the need
for extensive labeled data.

Uncertainty Quantification
Related terms: Confidence Scoring, Probabilistic Modeling
Explanation: Estimating the reliability of AI predictions. Providing confidence scores with hazard
classifications helps safety managers decide when human review is warranted, especially for low‑confidence
outputs.

Validation Set
Related terms: Model Evaluation, Hold‑out Data
Explanation: A subset of data used to tune model parameters without influencing the final test performance.
Proper validation prevents overfitting to specific incident reports and ensures generalizable safety insights.

Verbosity Reduction
Related terms: Summarization, Text Compression
Explanation: Condensing lengthy narrative into concise statements. NLP summarizers can transform a
500‑word incident description into a brief executive summary, preserving key hazard and outcome
information.

Zero‑Shot Learning
Related terms: Few‑Shot Learning, Prompting
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Explanation: Enabling a model to perform a task it has never seen during training, based solely on task
description. In OHS, a zero‑shot model might classify a new type of hazard by interpreting a textual
definition without explicit examples.

Bias Mitigation
Related terms: Fairness, Debiasing Techniques
Explanation: Strategies to reduce systematic errors that disadvantage certain groups. In safety
communication, bias mitigation ensures that AI does not under‑represent hazards affecting minority worker
populations.

Chatbot Persona Design
Related terms: User Experience, Voice Consistency
Explanation: Defining the tone, style, and knowledge scope of a conversational agent. A safety chatbot may
adopt a supportive, authoritative persona to encourage compliance while providing clear instructions.

Co-reference Resolution
Related terms: Coreference, Anaphora Detection
Explanation: Identifying when different expressions refer to the same entity, such as “the ladder” and “it”.
Accurate co‑reference resolution enables NLP to link pronouns to specific equipment in incident narratives.

Cross‑Validation
Related terms: Model Robustness, K‑Fold
Explanation: Partitioning data into multiple training and testing subsets to assess model stability. In OHS
NLP model development, cross‑validation ensures that performance holds across varied incident types and
reporting styles.

Data Drift
Related terms: Concept Drift, Model Monitoring
Explanation: Changes in the statistical properties of input data over time. If new safety terminology
emerges, the NLP model may experience drift, necessitating periodic retraining to maintain accuracy.

Dialogue Management
Related terms: Conversation Flow, State Tracking
Explanation: Controlling the logical progression of a chatbot interaction. Effective dialogue management
ensures that a safety bot asks clarifying questions before logging a hazard, improving data quality.

Entity Linking
Related terms: Knowledge Base Alignment, Disambiguation
Explanation: Connecting extracted entities to unique identifiers in a knowledge graph. Linking “MSDS” to a
specific material safety data sheet record enables precise retrieval of chemical hazard information.

Fine‑Grained Sentiment
Related terms: Aspect‑Based Sentiment, Emotion Detection
Explanation: Analyzing sentiment toward specific components within a text. For example, a worker may
express positive sentiment about “training” but negative sentiment about “equipment availability,”
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informing targeted safety improvements.

Human‑Centric Design
Related terms: User‑Centered Approach, Accessibility
Explanation: Crafting AI tools that prioritize the needs, capabilities, and contexts of end‑users. In OHS,
interfaces must accommodate varying literacy levels, language preferences, and accessibility requirements.

Information Extraction (IE)
Related terms: Structured Data Mining, Pattern Matching
Explanation: Converting unstructured text into structured fields such as date, location, and hazard type. IE
pipelines automate the population of incident databases directly from free‑form reports.

Knowledge Distillation
Related terms: Model Compression, Teacher‑Student Training
Explanation: Transferring knowledge from a large, complex model (teacher) to a smaller, efficient one
(student). Distilled models can run on edge devices like handheld tablets used on construction sites,
delivering real‑time safety assistance.

Language Understanding (NLU)
Related terms: Intent Detection, Semantic Parsing
Explanation: The component of NLP that interprets user input meaning. NLU enables a safety assistant to
comprehend queries such as “What is the lockout‑tagout procedure for a hydraulic press?” And respond
accurately.

Low‑Resource Language Support
Related terms: Multilingual NLP, Transfer Learning
Explanation: Providing NLP capabilities for languages with limited training data. In Canada’s multilingual
workforce, supporting languages like Inuktitut ensures safety communications reach all workers.

Model Explainability Dashboard
Related terms: Visualization, User Trust
Explanation: An interactive interface that displays why an AI made a specific prediction, such as highlighting
text fragments that triggered a hazard classification. Dashboards foster transparency for safety managers.

Multimodal Fusion
Related terms: Audio‑Visual Integration, Sensor Data
Explanation: Combining text with other data types like images or sensor readings. A multimodal system
might analyze a photo of a worksite along with a textual hazard description to validate compliance.

Named Entity Disambiguation
Related terms: Entity Linking, Contextualization
Explanation: Resolving ambiguous references, such as distinguishing between “Ontario” the province and
“Ontario” the equipment brand. Accurate disambiguation improves downstream analytics.

Noise Reduction
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Related terms: Data Cleaning, Text Preprocessing
Explanation: Eliminating irrelevant or erroneous content from text inputs. Removing filler phrases and
transcription errors from voice‑captured safety reports enhances NLP accuracy.

Ontology Alignment
Related terms: Schema Mapping, Semantic Integration
Explanation: Matching concepts across different safety ontologies, such as aligning OSHA hazard categories
with Canadian CSA standards, enabling unified NLP analyses across regulatory frameworks.

Open‑Domain QA
Related terms: General Knowledge Retrieval, Large Language Model
Explanation: Answering questions without a restricted corpus. While powerful, open‑domain QA must be
constrained in OHS contexts to avoid providing inaccurate advice; domain‑specific fine‑tuning mitigates this
risk.

Pattern‑Based Extraction
Related terms: Rule‑Based NLP, Regular Expressions
Explanation: Using predefined textual patterns to pull information. Simple patterns like “*incident occurred
at *” can quickly extract location data from reports when training data is scarce.

Probabilistic Topic Models
Related terms: LDA, Bayesian Inference
Explanation: Statistical frameworks that infer hidden topics based on word distributions. These models can
surface latent safety concerns, such as an uptick in “ergonomic strain” mentions across multiple sites.

Prompt Tuning
Related terms: Parameter Efficient Fine‑tuning, Adapter Layers
Explanation: Adjusting a small set of prompt embeddings to steer a large language model toward a target
task, reducing computational cost. Prompt tuning can specialize a base model for hazard summarization
without full retraining.

Quality Assurance (QA) in NLP
Related terms: Model Validation, Error Analysis
Explanation: Systematic processes to verify that NLP outputs meet accuracy and safety standards. QA may
involve sampling AI‑generated safety alerts and comparing them against expert judgments.

Recall‑Oriented Retrieval
Related terms: Information Retrieval, Sensitivity
Explanation: Prioritizing the capture of all relevant documents, even at the expense of some false positives.
In safety investigations, high recall ensures no critical incident is missed.

Relevance Feedback
Related terms: Interactive Search, Learning to Rank
Explanation: Allowing users to mark search results as relevant or irrelevant, which the system then uses to
refine future retrieval. Workers can improve the accuracy of safety document searches by providing
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feedback.

Safety Culture Sentiment Mining
Related terms: Emotion Analysis, Organizational Psychology
Explanation: Applying NLP to employee communications (e.G., Surveys, forums) to gauge attitudes toward
safety. Detecting negative sentiment may signal underlying compliance issues.

Semantic Role Labeling (SRL)
Related terms: Predicate‑Argument Structure, Frame Semantics
Explanation: Identifying the semantic relationships between verbs and associated entities. SRL can parse a
sentence like “The worker *failed* to *secure* the *scaffold*,” clarifying responsibility and action.

Sentinel Event Detection
Related terms: Anomaly Detection, Real‑time Monitoring
Explanation: Using NLP to automatically flag reports that describe severe incidents, such as fatalities or
major spills, prompting immediate managerial attention.

Shared Vocabulary Construction
Related terms: Lexicon Development, Token Alignment
Explanation: Building a common set of terms used across multiple safety systems to enable consistent NLP
processing. A shared vocabulary reduces mismatches between incident reporting tools and analytics
platforms.

Spurious Correlation Identification
Related terms: Statistical Validation, Causal Inference
Explanation: Detecting apparent relationships that arise from data artifacts rather than genuine causality.
NLP analysts must be cautious when linking hazard mentions to outcomes without proper validation.

Statistical Language Modeling
Related terms: N‑gram Model, Probabilistic Prediction
Explanation: Estimating the likelihood of word sequences based on observed frequencies. While less
powerful than modern transformers, n‑gram models can still be useful for quick keyword spotting in
resource‑constrained environments.

Term Extraction
Related terms: Keyword Identification, Phrase Mining
Explanation: Automatically identifying significant multi‑word expressions, such as “confined space entry” or
“electrical lockout.” Extracted terms feed into taxonomies and improve search relevance.

Transferable Safety Knowledge
Related terms: Cross‑Domain Learning, Knowledge Reuse
Explanation: Leveraging insights gained from one industry (e.G., Manufacturing) to inform safety practices in
another (e.G., Construction) through NLP‑driven knowledge graphs.

Unsupervised Entity Discovery
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Related terms: Clustering, Pattern Mining
Explanation: Identifying new entities without labeled data, useful for emerging hazards that lack predefined
categories. Algorithms can cluster similar phrases to propose novel hazard tags.

Voice‑Activated Safety Reporting
Related terms: Speech‑to‑Text, Conversational NLP
Explanation: Enabling workers to dictate incident details hands‑free. The speech transcript is processed by
NLP pipelines to populate structured fields, improving reporting speed and accuracy.

Zero‑Shot Classification
Related terms: Prompt‑Based Labeling, Generalization
Explanation: Assigning categories to text without task‑specific training, using model’s inherent knowledge.
This approach can quickly prototype new hazard categories before sufficient labeled data is gathered.

Adversarial Robustness
Related terms: Attack Resistance, Model Hardening
Explanation: Ensuring NLP models remain reliable when faced with maliciously crafted inputs, such as
deliberately misspelled hazard terms intended to evade detection.

Annotation Guidelines
Related terms: Labeling Schema, Inter‑Annotator Agreement
Explanation: Documentation that defines how human annotators should tag safety texts, covering
definitions of hazards, severity levels, and action verbs. Clear guidelines improve dataset quality for
supervised learning.

Bias Auditing
Related terms: Fairness Metrics, Ethical Review
Explanation: Systematic evaluation of NLP models for disparate impact across protected groups (e.G.,
Language, gender). Audits help ensure safety communication tools do not disadvantage any worker
demographic.

Corpus Construction
Related terms: Data Collection, Domain Specificity
Explanation: Assembling a body of text (e.G., Incident reports, safety manuals) for model training. A
well‑curated corpus reflects the terminology, style, and regulatory context of Canadian OHS environments.

Data Imbalance Handling
Related terms: Resampling, Cost‑Sensitive Learning
Explanation: Techniques to address skewed class distributions, such as far fewer “fatality” reports compared
to “near‑miss” entries. Strategies include oversampling minority classes and applying class‑weighted loss
functions.

Distributed Training
Related terms: Parallel Computing, Model Scaling
Explanation: Leveraging multiple GPUs or cloud instances to train large NLP models faster. Distributed
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training enables the processing of extensive safety corpora within reasonable timeframes.

Entity‑Centric Summarization
Related terms: Abstractive Summarization, Focused Extraction
Explanation: Generating summaries that prioritize specific entities, like equipment or locations, ensuring that
critical safety details are retained in concise briefs.

Feedback‑Driven Retraining
Related terms: Active Learning, Model Updating
Explanation: Incorporating user corrections into periodic model retraining cycles, ensuring the NLP system
adapts to evolving safety language and regulations.

Grounded Language Models
Related terms: Fact‑Aware Generation, Knowledge Integration
Explanation: Enhancing language models with external structured data (e.G., Regulatory tables) so
generated safety advice remains factually accurate and compliant.

Hybrid NLP Architecture
Related terms: Rule‑Based + Machine Learning, Ensemble Methods
Explanation: Combining deterministic patterns with statistical models to leverage the strengths of both. For
instance, a rule extracts known hazard codes while a neural model handles free‑form text.

Incremental Learning
Related terms: Continual Training, Online Updating
Explanation: Updating NLP models with new data without retraining from scratch, allowing safety systems
to stay current with emerging terminology and incident trends.

Joint Intent‑Slot Modeling
Related terms: Semantic Parsing, Dialogue Systems
Explanation: Simultaneously predicting user intent and extracting relevant entities (slots) in a single model,
streamlining the processing of safety queries like “Report a *chemical spill* at *Site A*.”

Knowledge Base Question Answering (KB‑QA)
Related terms: Structured Retrieval, Semantic Querying
Explanation: Answering questions by directly querying a curated safety knowledge base rather than
searching raw text, yielding precise and authoritative responses.

Latent Variable Models
Related terms: Probabilistic Graphical Models, Hidden Markov Models
Explanation: Statistical models that infer unobserved factors influencing observed data, useful for modeling
underlying safety risk factors from incident narratives.

Model Compression
Related terms: Quantization, Pruning
Explanation: Reducing the size of NLP models to enable deployment on low‑power devices used on site,
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while preserving sufficient accuracy for hazard detection.

Multilingual Embedding Alignment
Related terms: Cross‑lingual Transfer, Vector Space Mapping
Explanation: Aligning word vectors from different languages into a shared space, allowing a single model to
understand safety terms in English, French, and Indigenous languages.

Noise‑Robust Training
Related terms: Data Augmentation, Error‑Tolerant Loss
Explanation: Training NLP models to handle noisy inputs such as speech transcription errors, misspellings, or
incomplete sentences common in field reports.

Ontology‑Driven Reasoning
Related terms: Semantic Inference, Rule Engine
Explanation: Using the relationships defined in a safety ontology to infer additional insights, such as
deducing that “working at height” implies a need for fall‑protection equipment.

Parallel Corpus Creation
Related terms: Alignment, Bilingual Data
Explanation: Developing paired texts in two languages (e.G., English‑French safety manuals) to train
translation models that preserve technical accuracy.

Prompt‑Based Retrieval
Related terms: Dense Retrieval, Semantic Search
Explanation: Formulating search queries as natural‑language prompts to guide large language models in
retrieving the most relevant safety documents.

Quantitative Risk Scoring
Related terms: Risk Matrix, Hazard Probability
Explanation: Applying NLP‑derived frequency and severity data to compute numeric risk scores, supporting
objective prioritization of mitigation actions.

Regular Expression (Regex) Rules
Related terms: Pattern Matching, Text Filtering
Explanation: Hand‑crafted patterns to quickly capture well‑defined safety terms, such as “PPE\s*required” or
“ISO\s*45001,” useful for early‑stage data pipelines.

Sample Efficiency
Related terms: Few‑Shot Learning, Data Economy
Explanation: The ability of a model to achieve high performance with limited labeled examples, crucial when
annotating safety incidents is costly.

Semantic Search
Related terms: Vector Retrieval, Contextual Matching
Explanation: Matching queries to documents based on meaning rather than exact keywords, enabling
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workers to find relevant safety procedures even when terminology varies.

Sentiment Shift Monitoring
Related terms: Temporal Analysis, Trend Detection
Explanation: Tracking changes in employee sentiment over time to identify deteriorating safety culture,
prompting proactive engagement.

Structured Data Extraction
Related terms: Form Filling, Database Population
Explanation: Converting free‑text incident descriptions into predefined fields (date, location, hazard type)
for seamless integration with OHS management systems.

Super‑Resolution Text Generation
Related terms: Detail Enhancement, Text Upscaling
Explanation: Expanding terse safety notes into richer, context‑aware narratives while preserving factual
accuracy, useful for reporting to regulators.

Synthetic Data Generation
Related terms: Data Simulation, Language Model Generation
Explanation: Creating artificial incident reports to augment training sets, ensuring coverage of rare but
critical hazard scenarios.

Task‑Specific Prompt Templates
Related terms: Instruction Design, Prompt Library
Explanation: Pre‑defined prompt structures for recurring safety tasks, such as “Summarize the root cause of
the following incident:” To standardize model output.

Temporal Topic Evolution
Related terms: Dynamic Modeling, Time‑Series Analysis
Explanation: Observing how safety topics rise or fall over months, aiding strategic planning for training and
resource allocation.

Transferable Embedding Layers
Related terms: Feature Reuse, Modular Architecture
Explanation: Designing embedding components that can be swapped between models for different OHS
tasks, reducing development time.

Uncertainty‑Aware Decision Support
Related terms: Probabilistic Alerts, Risk Thresholding
Explanation: Presenting safety recommendations with associated confidence levels, enabling managers to
weigh AI suggestions against expert judgment.

Verbosity Control
Related terms: Length Penalty, Summarization Tuning
Explanation: Adjusting the amount of detail in AI‑generated safety briefs to match audience needs, from
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concise bullet points for field crews to detailed reports for auditors.

Zero‑Resource Learning
Related terms: Unsupervised Transfer, Language Model Pretraining
Explanation: Leveraging massive unlabeled corpora to acquire safety‑relevant knowledge without any
annotated data, forming the basis for downstream fine‑tuning.
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