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EXECUTIVE SUMMARY

Industrial workplaces can no longer rely on passive CCTV reviews after

catastrophic incidents occur. Human reaction times (1.5-2.5 seconds) are too

slow to prevent pinch-point amputations, robotic arm crush injuries, or forklift
collisions. By intercepting optical camera feeds at the edge and executing real-
time spatial analytics, plant operators can detect hazard zone breaches in
milliseconds, trigger automated PLC emergency halts, and verify 100% PPE
compliance with verifiable zero-cloud latency.
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| 1. Core Value Drivers & Life-Safety Protection Vectors

1. Red Zone Intrusion & Automated PLC LA TR
Emergency Stops INTERLOCK

The Problem: Physical light curtains and pressure mats leave blind spots, fail during
multi-angle operator movements, and are frequently bypassed by personnel to
accelerate cycle times, leading to severe crushing and entanglement injuries.

The Al Solution: Edge Al Gateways process 4K camera streams locally via custom
YOLOV11 and skeletal pose estimation models. When a human limb or torso penetrates
a software-defined polygon danger zone, the gateway immediately dispatches an
industrial 1/0 signal (Modbus TCP / OPC-UA / dry contact relay) directly to the machine
PLC.

Financial & Safety Impact: 92% reduction in red-zone incursions, under 50ms
emergency shutdown latency, and zero reliance on human operator reflex.

2. Automated PPE Compliance Verification (OSHA  conTinuous AupiT
1910 / 1926) UL/

The Problem: Manual spot-checks miss over 40% of PPE violations (unbuckled
hardhats, missing high-visibility vests, removed safety goggles, or missing steel-toe
footwear), exposing enterprises to severe OSHA citations and worker compensation
claims.

The Al Solution: Continuous multi-class computer vision classifiers inspect workers at
plant turnstiles, loading docks, and overhead crane drop zones in real time. Instant
visual/acoustic alerts notify workers before they enter active hazard areas, while
timestamps and anonymized snapshots populate tamper-proof compliance logs.
Financial & Safety Impact: 100% continuous audit readiness, 70% decrease in OSHA
citation risk, and significant reductions in annual commercial liability premiums.

3. Workplace Aggression & Threat RV cC Al TIoN
Analytics INTERCEPTION

The Problem: Volatile environments (logistics hubs, remote industrial sites, healthcare
triage, and secure vaults) suffer from escalating physical altercations that security staff
identify only after violence causes injuries.

The Al Solution: Kinetic movement and temporal pose analysis models track velocity
vectors, raised arms, aggressive lunges, and falling personnel. When kinetic thresholds
indicate an altercation or sudden worker collapse (man-down), security teams receive
instant geotagged video alerts.



Financial & Safety Impact: Lowers security response latency by 85%, mitigates
workplace violence liability, and accelerates emergency medical dispatch for fallen or
unconscious workers.

2. TCO Comparison: Standalone Hardware Sensors vs.
AdaptNXT Edge CV Gateway

Why enterprise EHS teams are replacing mechanical safety devices with unified Edge Vision
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| 3.60-Day Phased Industrial Rollout Roadmap

G Days 1-15: Camera Audit, RTSP Stream Ingestion & Zone Mapping

Audit existing shop-floor CCTV cameras, verify optical resolution and frame rates
(minimum 1080p @ 15fps), and calibrate virtual polygon safety zones around high-risk
machinery (stamping presses, robotic welders, conveyors).

0 Days 16-35: Edge Gateway Deployment & Sub-50ms PLC Interfacing

Install ruggedized NVIDIA Jetson / industrial PC edge appliances on-site. Interface
gateway outputs directly with Allen-Bradley, Siemens, or Mitsubishi PLCs via Modbus
TCP, OPC-UA, or hardwired safety relays to test millisecond shutdown triggers.

° Days 36-60: OSHA Dashboard Integration, Alert Tuning & Plant Cutover

Integrate EHS telemetry dashboards, calibrate PPE detection confidence thresholds to
eliminate false positives under varying factory lighting, train safety supervisors, and
execute full production cutover.

Schedule a Live Safety Vision Architecture

Scoping

Consult directly with AdaptNXT industrial computer vision architects to evaluate
your camera infrastructure, map PLC interlocks, and calculate your facility's
safety ROI.

Schedule a Technical Session at adaptnxt.com/industrial-computer-
vision-security
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