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Post

I’ve shared several articles on Linkedln about how semantic search can transform media
workflows — from investigative video to large-scale content indexing.

Today, I’'m expanding that work into a critical new area: bodycam oversight.

This new article shows how four types of Al - semantic search, transcription, sound event
detection, and reasoning - work together as one seamless, fully on-prem workflow to make
bodycam review faster, more consistent, and more compliant.

If your agency handles large volumes of bodycam footage, this approach can dramatically
simplify review while keeping every frame secure and local.

Article:
Bodycam Oversight, Simplified: Local Al to Review It All

Body-worn cameras are essential for transparency, accountability, and officer safety. Yet
agencies face a difficult reality: hundreds of hours of footage are collected every week,
and reviewing it is slow, inconsistent, and often incomplete. Traditional tools rely on



manual transcripts, tags, and notes — meaning reviewers can only find what someone
explicitly wrote down.

This article explains how four types of Al — semantic search, automatic transcription,
sound event detection, and reasoning/summarization — work together as one
integrated, seamless workflow. Officers never interact with separate tools; instead, they
use a single interface that combines all capabilities automatically.

The entire system runs fully on-prem, using widely available hardware (24GB VRAM is
sufficient). All analysis results are stored in a local database, and a secure, local web
interface allows officers to pull up clips and ask natural-language questions about them.

Nothing leaves the office.
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Multimodal Al for Complete Video Understanding
The system uses four complementary Al capabilities that operate as one unified pipeline:

1. Semantic search



Traditional review fails when something wasn’t written down. Semantic search fixes that by
letting reviewers search for anything visible in the video and returning exact timestamps.

Examples:
e “Show me guns.”
e “Show me pepper spray.”
¢  “When did the driver present the papers?”
e “Show me the Toyota.”
e “Show me when the civilian raises their hands.”
e “Locate any visible weapon.”
e “Show interactions involving minors.”

Semantic search becomes a consistent, unbiased assistant with perfect recall.

2. Automatic transcription (Whisper)

The system generates a full transcript of all spoken dialogue, enabling precise search for
phrases such as:

e “License and registration, please.”
e “Please step out of the vehicle.”
3. Sound event detection
Non-verbal audio cues are often critical. The system detects sound events such as:
e doorslams
e screaming
e gunshots

These events become searchable just like visual or spoken content.

4. Reasoning and summarization

All extracted information — visual embeddings, transcripts, sound events —is fed into a
reasoning model that:



e generates a structured summary of the video
o allows officers to ask follow-up questions
e provides context-aware answers grounded in the footage

This is where the workflow becomes seamless: officers simply “ask the system,” and the
reasoning model pulls from all modalities automatically.

Example: Deep Review of a 21-Minute Bodycam Video

After processing a 21-minute bodycam recording, the system produced a high-level
summary:

“This transcript captures a high-stress police encounter where a routine traffic stop
escalates into a physical confrontation and arrest. Key elements include suspended
registration, discovery of an outstanding warrant, use of pepper spray...”

Areviewer then asked:
“At what time do they talk about pepper spray?”
The system instantly returned:

e 00:05:09 > 00:05:39 “It’s freaking burning my face... Can you turn them on too? |
can’t...”

e 00:07:16 > 00:07:46 “She got sprayed... bro, they sprayed me for no reason...”
e 00:08:31~> 00:09:01 “My face is burning...”
e 00:12:45~> 00:13:15 “They’re gonna help you with the pepper spray...”

This is the power of multimodal semantic search: reviewers can ask natural questions and
instantly jump to the exact moments that matter.

What Semantic Search Enables

Semantic search lets reviewers describe what they want in plain language — and the
system finds the exact moments across hours of footage.

It’s like asking someone with perfect memory to watch the video and answer
anything about it afterward.



For oversight teams, that “perfect memory” becomes a consistent, unbiased review
assistant.

Why Fully Local, On-Prem Al Is Non-Negotiable

Bodycam footage is among the most sensitive data a public agency handles. Cloud-based
Al introduces risks:

e third-party access

e cross-border data transfer
¢ loss of chain-of-custody

e privacy violations

¢ policy conflicts

Running semantic search entirely on local hardware eliminates these risks.

Benefits of Local Processing
e Footage never leaves the agency network
e Full chain-of-custody with complete audit logs
e Compliance with state and federal privacy rules
¢ Predictable cost - no per-minute cloud fees

e High performance on modern GPUs

Oversight & Review Benefits
A. Faster, more complete review

Hours of footage > minutes of targeted review.

B. Consistency across reviewers
Semantic search reduces:

e human bias



e missed events
e reliance on officer notes
e inconsistent tagging
C. Policy-aligned auditing
Agencies can encode policy-relevant queries:
e “Show all uses of force.”
e “Show all de-escalation attempts.”
e “Show all interactions involving minors.”
D. Transparent, reproducible results
Every query is logged. Every embedding is deterministic. Every result is reproducible.

This is oversight at a level that simply wasn’t possible before.

Deployment: Easier Than You Think

The entire system can run on:

A single on-prem GPU workstation

A small rackmount server

Existing evidence-room hardware

Air-gapped networks

No cloud. No external dependencies. No vendor lock-in.

Technical Architecture (Fully On-Prem)

(More details in a future technical article or reach out to me directly.)

A complete, deployable pipeline using commodity NVIDIA hardware:
¢ NVidia Nemotron/Qwen VL/Clip - multimodal semantic search
e Whisper - transcript generation

¢ Clap - sound event detection



¢ Gemma - summarization and reasoning
e ChromaDB - embedding + transcript storage

¢ Web Ul - natural-language search and playback

Call to Action

| specialize in designing and deploying local, multimodal semantic-search systems for
bodycam, CCTV, and investigative video workflows. If your agency or organization wants:

o fasterreview

e better oversight

e stronger compliance
o fully local Al

e predictable cost

and a future-proof architecture

| can help you implement this end-to-end.

Reach out and let’s build a secure, on-prem semantic search system tailored to your
needs.



