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Al-agentic signal processing for
instrumental time series

THE CORE IDEA

Talk to your sensors.

REED is the signal-intelligence module of the foreKEY
suite. Utility engineers, consultants, laboratories, and field
teams turn raw instrument output into clean, diagnosed,
simulation-ready time series by describing what they need
in plain language — no specialised software or historian
licence required, nothing to install, no time-consuming
software updates. REED works with whatever file you
already have in any format (CSV and Excel exports,
multi-sheet datalogger archives) and turns them into
validated, annotated measurement sets in a fraction of the
time required by manual signal cleaning — and with full
traceability of every transformation. Built on Claude by
Anthropic, the leading Al model for agentic engineering
tasks.

The algorithm is the easy part.

Describe what you want in plain language. An Al agent — powered by Claude — ingests your signals, regularises
the time grid, and diagnoses anomalies through statistics. Every action is backed by a verifiable signal-processing
operation, every change traceable and reversible. No dialog boxes, no scripting, no manual file editing.
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Conversational signal analysis

Ask your sensors questions the way you'd ask a colleague:
"what happened on sensor ABCO1 the night of March 157",
"which sensors showed anomalies during the last storm?",
"compare the daily temperature profile of all reactors in
plant B". Time-window selection, multi-instrument context,
anomaly detection — all through conversation.
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The signal layer of foreKEY

REED is the cross-cutting signal-intelligence layer of the
foreKEY ecosystem. Every vertical product — NEWT for
water distribution, BLEAK for combined-sewer monitoring,
and the rest of the suite — calls REED automatically to
ingest, validate, and diagnose the measured data that
feeds its modelling or processing. REED is also sold
standalone: a utility, a laboratory, or an electronics team
can buy it by itself to manage instrumental time series.
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Any source, any format, no effort

REED reads whatever you have — CSV exports, multi-sheet
datalogger archives, compressed batches — and auto-
detects encoding, separator, headers, timezone, and units.
It runs a full cleaning pipeline (gaps, spikes, persistent
shifts, Daylight Saving Time artefacts) and turns raw
instrument output into validated, annotated time series in a
fraction of the time required by manual cleaning. No
specialised software, no scripting, no historian licence.
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Human-in-the-loop by design

No silent transformation. Every destructive operation is
confirmed by the engineer before execution, every step is
logged as a reversible action, every diagnosis is accepted
or overridden by the user. REED grows with each confirmed
decision — the tool learns from you, not the other way
around.
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REED - CAPABILITIES

Complete capability list. Everything runs in your browser —
nothing to install, nothing to maintain.

REED is a complete product on its own. It handles everything that
happens before domain-specific physics kicks in: loading data from
any source, auto-detecting format and units, running a full basic
cleaning pipeline, and giving the engineer the visual tools to
select, scan, compare, explore, and combine the signal population.
Everything here works the same way whether your sensors

measure flow, pressure, rainfall, acceleration, temperature,
concentration, or electric power — buy it alone, or pair it with an
advanced module when you need the physics layer.

CAPABILITY LIST

Al AGENT — POWERED BY CLAUDE

MULTI-PLANE COMPARISON VIEW

Built on Claude by Anthropic — the leading Al model for agentic
engineering tasks

= Physics-aware reasoning in foreKEY verticals: explanations, not just

statistical scores

* Natural-language interaction in any language
= Every action backed by a verifiable signal-processing operation — no

hallucinated edits

= Explicit user approval before destructive operations
= Structured diagnostics with recommended next steps

Conversational history preserved across sessions

INGESTION & SOURCES

CSV, Excel (multi-sheet), compressed archives (ZIP, tar, gz)

= Drag-and-drop file upload directly into the dashboard
= Auto-detection of encoding, separator, decimal, header, timezone

LLM-based column mapping — any language, any vendor naming

* Metadata ingestion: sensor ranges, districts, geometry, topology
= Sensor combination — merge redundant instruments on the same

point according to user-defined rules

BASIC CLEANING PIPELINE

Agentic tools with force-stop for user approval

= Sentinel values - NaN, physical-impossibility invalidation
= Timezone alignment, DST gap and duplicate detection

Regular temporal grid reconstruction — snaps irregular timestamps to
the sampling grid

= Range and rate-of-change validation against user-configurable

thresholds
Gap classification, flat-line and step-change detection

= Short-gap interpolation, spike removal, outlier detection, and smoothing

Human-in-the-loop on every transformation

DASHBOARD VIEW

Signals are loaded by drag-and-drop directly from the user's device
Compact rows per sensor with sparklines

Click to open sensor details

Double-click to ask the agent

At-a-glance monitoring — scan many sensors simultaneously

SENSOR DETAIL VIEW

Stacked time series with synchronised time-axis zoom and pan
Canvas rendering — fluid on 50,000+ points
Coloured background bands according to the highlighted problem

= Diagnostic plane as scatter plot with parameter pair choice

Analytics strip: FFT, wavelet, Pearson with KDE, box plots, daily profile,
autocorrelation

- NEXT TO COME

N sensors x M parameters matrix of mini time-series

= Dual zoom regime: synchronised global, or per-cell independent

Click a cell to drill into Sensor Detail View for that sensor
Drag-to-ask — select a time window, chat pre-populated with context

MULTI-SENSOR ANALYTICS PER PARAMETER VIEW

= One parameter, six analytical modes across the network
= Parameter selection/exclusion

Temporal overlay (linear or log, normalised or raw)

= Sensor x sensor Pearson heatmap with KDE
= Multi-sensor box plot

Overlaid daily profiles with various confidence envelopes
Overlaid normalised FFT spectra (amplitude/PSD, period/frequency)

= Pairwise cross-correlation — useful for time of concentration in

hydraulics

CONVERSATIONAL SELECTION

Select through lasso some samples on the chart with the mouse
— direct visual selection on time series and scatter plots

= Or describe what you want in plain language — the agent

translates it into a filter expression on any loaded sensor
Cross-sensor, cross-time refs: "Mondays from 8 to 18 where any of the
next 3 samples on ABCO1.h is over 1"

* Persistent and undoable — the selection survives across sessions,

with per-sensor undo history

= Use the selection downstream — restrict edits, exports, or further

analyses to exactly the points you picked

CONVERSATIONAL EDIT

= Edit the selected rows through the chat: interpolate, replace,

smooth, or apply an arithmetic formula

» Build a new sensor from existing ones — merge redundant

instruments (mean / first / sum) or derive virtual sensors by formula
Copy windows across time — stamp a clean reference week into every
Monday of the year, or any other calendar pattern

= Same expression language as filtering — sensor refs, calendar fields,

rolling helpers, all reusable
Reversible — every edit is logged and undoable; nothing is destructive
without confirmation

PLATFORM & SECURITY

= 100% browser-based — no installation, no plugins, no version to

update
Enterprise SSO and two-factor authentication

= Per-user isolated project workspaces, encrypted storage and transit
= Data hosted in the European Union — GDPR compliant (full chain in

EU upon request)

= Flexible subscription pricing

Real-time ingestion and signal processing (FTP, MQTT, or directly-connected sensors) - Plug-and-play

database connectors (PostgreSQL historians, WinCC, TLC telemetry) - Instrument error management -

Signal comparison tool
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