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Background

EFSA Data Collection

Data collection is a core task of EFSA under
Articles 22 & 23 of Regulation (EC) No 178/2002.

The SIGMA project extended the SSD2 data model
for harmonised collection of laboratory test results
on animal diseases.

Reporting countries submit XML files via the Data
Collection Framework (DCF).
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Surveillance Project

FLI collects surveillance data from 16 federal states
(Bundeslander) on multiple animal diseases

Diseases covered:

Avian Influenza (Al)
African Swine Fever (ASF)
West Nile Fever (WNF)

Q Fever, Hepatitis E

Data arrives on MSSQL database or as
heterogeneous Excel files
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From the Data Warehouse to EFSA Surveillance Reports

Submitted records feed EFSA's annual, disease-specific =
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Our pipeline's output is part of the underlying surveillance dataset behind
these EU-wide annual reports published by EC and EFSA. EFSA Journal - Avian Influenza annual report 2024
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The Problem

0 Inconsistent Source Formats

16 federal states send Excel files with different column
names, languages, and structures

e No Traceability

Once data was transformed, the link to original source
values was lost. Audits required starting over
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e Manual Field Mappings

Species, locations and methods were mapped by hand -
slow, error-prone and unrepeatable

a Repeated Correction Cycles

Systematic mapping errors were discovered only after
submission, triggering manual re-processing
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Our Approach

A modular Python + Apache Airflow pipeline that transforms heterogeneous
German surveillance data into EFSA-compliant XML and a normalized database.

I Lo

Rule-Based ML-Assisted Manual
Transformation Mapping Overrides
Deterministic field Fuzzy matching, TF-IDF \ersion-controlled config,
mapping, UUID generation, similarity, continuous reviewed before
disease-specific logic learning from validated deployment, every use
records logged for audit

4 FLI

KIDA-KON 2026
—»—




Pipeline Architecture

Data Field Validation XML Database
Ingestion ' Mapping . & Filtering ™™  Generation Storage

Multi-file, German — EFSA Duplicates, EFSA-compliant PostgreSQL
multi-state SSD2 attributes exclusions output normalized

Apache Airflow Orchestration - DAG-based scheduling - Task dependencies - Error handling & retries

Submitted XML — EFSA DCF

Excluded rows — Separate storage with reasons
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Data Mapping: German Source — EFSA XML

German Source Field

EFSA XML Attribute

Mapping Method

Tierart (animal species)

sampMatCode

ML fuzzy + reference lookup

Lokalisation (location)

sampArea (NUTS code)

NUTS resolver + fuzzy match

Untersuchungsmethode

anMethCode

Rule-based (PCR / ELISA)

Resultat (pos/neg)

resQualValue

Direct mapping

Labordatum (lab date)

sampY / sampM / sampD

Date parsing + splitting

(generated)

resld (UUID)

Deterministic UUID generation

Each disease type (Al, ASF, WNF, Q Fever, Hepatitis E) has disease specific mapping rules
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ML-Assisted Mapping

Species Resolution

1. Exact match against reference files (mammals, birds)
2. Partial / substring containment check

3. Fuzzy matching (SequenceMatcher, threshold>0.7)
4. Word-level splitting for compound names

5. Alternative translations via Google Translate library

6. Manual Override table for edge cases
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Location / NUTS Resolution
NUTS 2021 - Level 3 (Kreis/Landkreis)

1. Direct NUTS code lookup from reference

2. Priority-based name matching
(exact > starts-with > contains > fuzzy)

3. Word splitting
4. Fuzzy matching with raised threshold (>0.8)
5. Abbreviation mapping

6. Fallback to manual override
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Validation and Quality Control

Deterministic UUID Generation

resld is derived from stable identifying fields (disease, state, species, location, sample date) — not full content — so it
persists across updates

Duplicate Detection

Records with identical resld are compared field-by-field; differences trigger amType = Insert / Update / Delete
(see slide 11)

Field Coverage Checks

Internal QC convention, not EFSA-mandated: coverage = non-null / total per critical field.
PASS > 80%, WARNING > 50%, FAIL < 50%.

Exclusion Handling

Rejected records stored separately with detailed exclusion reasons. Source file and row number preserved for
traceability
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Normalized Database Model

dim_disease /
<

disease key
disease _name

dim_source_file

source_filename

_
xml_filename \

fact_submission_xml

Res_id(UUID) - samp_y /samp_m
samp_mat_code - samp_area
an_meth_code - res_qual_value
am_type - is_deleted - timestamps

~

/

submission_year /

fact_submission_raw

Original German values
source row
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resid_changelog

old/new resid
change_type
timestamp

dim_species
species_code

>
name_en / name_de
animal_group
dim_location
>
samp_area
nuts_label

\ lat / lon

pipeline_run

run_timestamps
records_loaded
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Update & Delete Handling

Previously submitted records must be updated or deleted if any discrepancy is found in data

The pipeline uses the amType attribute to manage record lifecyle:

amType = blank amType = ‘U’ amType = ‘D’
New identifying key. Fresh resld Same resld, but a non-key field Withdrawn record. is_deleted =
assigned. Written to XML and (e.g. result value) differs from true, deleted_at timestamp set.
database as a new submission. the stored version. Old values Record retained in database but
logged in resid_changelog. excluded from active queries.
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Results

239,000+

surveillance records processed and transmitted
From the 2025 reporting cycle into EFSA data warehouse

5+ 16 0

Disease programs Systematic mapping
(Al, ASF, WNF, Q Fever, Hep E) Federal states errors in final submission

data integrated

Based on internal mapping-verification checks and EFSA DCF acceptance without mapping-related rejections.
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Conclusion

v" An automated ML-supported data pipeline can reliably replace manual surveillance data processing at
national scale.

v Rule-based transformations combined with ML-assisted mapping and manual overrides provide both
precision and flexibility.

v" Full traceability from EFSA XML back to original German source records enables auditing and quality
assurance.

v The modular architecture supports extension to additional diseases, data sources and reporting years.
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