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Introduction 

Deploying advanced probabilistic algorithms in humanitarian crises requires a delicate 
balance between operational efficiency and the protection of vulnerable populations. 
This document outlines Solyra’s dual commitment to responsible data governance 
(Ethical Framework) and robust, high-density deployment capabilities (Scalability 
Strategy). 

 

PART 1: ETHICAL & GOVERNANCE FRAMEWORK 

Solyra operates under a strict privacy-by-design philosophy, ensuring that the drive for 
data clarity never compromises human dignity or safety. 

1. Privacy-by-Design & Data Minimization 
Solyra does not require Personally Identifiable Information (PII) for its core functionality. 
Data collection is strictly minimized to operationally relevant fields necessary for 
probabilistic linkage and triage (e.g., location, time, event type). 

2. Transparency & Epistemic Risk Management 
Aggressive algorithmic merging of reports introduces "epistemic risk"—the danger that 
incorrect merges may obscure distinct incidents and lead to under-response in critical 
areas. Solyra mitigates this by: 



• Exposing Uncertainty: Confidence scores and uncertainty bounds are explicitly 
shown to users rather than concealed behind deterministic, "black-and-white" 
classifications. 

• Reversible States: All triage state transitions (Red, Yellow, Green) are reversible 
and evidence-driven. 

3. Human-in-the-Loop (Decision Support, Not Autonomy) 
Solyra is strictly a decision-support augmentation layer. It is not an authoritative 
autonomous system. Human operators and field coordinators retain final responsibility 
for interpretation, intervention, and resource prioritization. 

4. Global Compliance Alignment 
The framework aligns conceptually and operationally with: 

• UN OCHA Data Responsibility Guidelines 

• IASC Operational Guidance 

• GDPR principles of proportionality and minimization 

 

PART 2: SCALABILITY STRATEGY 

High-density refugee camps and informal settlements generate massive, overlapping 
data streams. Solyra is engineered to scale without computational bottlenecks or 
infrastructure failures. 

1. Algorithmic Scalability (Overcoming the  

𝑂(𝑛2) 

 Bottleneck) 
In high-density environments, comparing every new report to every existing report 
creates an unsustainable  

𝑂(𝑛2) 

 computational load. Solyra ensures scalability by employing Approximate Nearest-
Neighbor (ANN) techniques. This restricts pairwise comparisons to spatially relevant 
candidates only, reducing computational complexity to approximately  

𝑂(𝑛log 𝑛) 

. This makes the framework feasible for massive, large-scale deployments. 

2. Infrastructure Resilience (Low-Bandwidth Environments) 
Humanitarian environments often suffer from infrastructure limitations and 
connectivity blackouts. Solyra is built for: 



• Offline-First Synchronization: The system supports asynchronous 
synchronization, allowing field workers to continue operating and caching data 
when persistent connectivity is unavailable. 

3. Contextual Adaptability 
Reporting behaviors vary wildly based on population density and social amplification. 
Solyra scales across different crises through adaptive clustering, source weighting, and 
temporal decay modeling, ensuring the system can be locally calibrated to specific 
environmental constraints. 
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