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Ol. INTRODUCTION

The High-Stakes Complexity
of “Just-in-Sequence”

Manufacturing

Ford's “Universal EV Production System” represents the pinnacle of
modern manufacturing—a dynamic environment where tens of
thousands of unique vehicle configurations are built sequentiall
without delay. At the heart of this ecosystem is End-of-Line (EOL
Quality Control, the final, non-negotiable gateway that guarantees

global brand reputation and vehicle safety.
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Unprecedented Absolute
Variation Precision
Managing hundreds of Enforcing strict IATF
specific configurations, quality management
trims, and components standards and

on a single moving line. micrometric tolerances.
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Zero-Defect
Mandate

Ensuring every vehicle
meets flawless visual,
structural, and functional
criteria before departure.




02. THE HIDDEN COSTS OF OPERATIONAL INEFFICIENCY

The "Pick-Up / Put-Down" Friction Loop

Traditional Process:

Total Time = Inspection + Device Handling + Data Entry

Optimized Process:
Total Time = Inspection + Devi dling +

Total Time = 100% High-Value Quality Inspection

Automated
by Al

While industrial tablets are powerful, the physical act of holding, putting down, and picking up devices creates cumulative, invisible
friction. In a “Just-in-Sequence” environment, these micro-interruptions steal thousands of hours of high-value cognitive focus,

transforming data entry into an ergonomic bottleneck.
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02. THE HIDDEN COSTS OF
OPERATIONAL INEFFICIENCY

The Invisible
Bottlenecks of
Legacy QA Tools

1. Ergonomic Strain

Operators are forced to constantly
juggle heavy tablets and clipboards
while bending into tight vehicle cabins,
creating musculoskeletal fatigue that
degrades focus over a shift.

2. Cognitive Overload

Manually matching complex, vehicle-
specific checklists to the physical asset
requires intense mental effort, increasing
the risk of human error during repetitive
cycles.
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3. Traceability Blind Spots

Traditional systems rely on manual
“tick-box" logs. They lack real-time
visual proof of the inspection, leaving
the enterprise vulnerable to downstream
warranty claims and supply chain
disputes.



03. FROM MANUAL OPERATIONS TO INTELLIGENT AUTOMATION
The Cyber-Physical Symphony: VeGa-X & TIM INSPECT

y
Hardware: VeGa-X
Wearable Terminal

A\
Software: TIM INSPECT
Al Platform

- A cognitive engine that
processes complex visual data
in milliseconds.

- Transforms the operator's hand
into a dynamic, 45-gram
edge-computing device.

- Enables 100% hands-free - Cross-references live imagery
operations, eliminating / with digital twin datasets to

device-handling fatigue. / \ validate quality instantaneously.

Not replacing the human operator, but augmenting their natural capabilities

with an intelligent, invisible digital exoskeleton.



03. FROM MANUAL OPERATIONS TOINTELLIGENT AUTOMATION
Unrestricted Movement. Unlimited Power.

/ Continuous Workflow

Hot-swappable battery
architecture ensures zero
downtime. Power is replenished
in seconds without ever docking
the device.

Dynamic Visual Capture \

Integrated high-res camera
transforms the operator's line of
sight into a smart sensor, reaching
deep into complex cabins and
engine bays where static cameras
fail.

Contextual Ul

Full-color, durable integrated
screen feeds the operator live,
just-in-Sequence task lists directly
on their hand.

Military-Grade Resilience

IP-65 rated and impact-resistant,
engineered for the aggressive
realities of automotive assembly.
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03. FROM MANUAL OPERATIONS TO INTELLIGENT AUTOMATION

Al-Driven Mistake-Proofing (The Poka-Yoke Sensory Model)

Traditional systems wait for errors to be logged. TIM INSPECT creates an unbreakable barrier, validating data at
the edge and providing instant, multi-sensory confirmation to the operator.

Optic
High-lumen LED visual confirmation
(Green/Red) directly on the hand.

Acoustic

Sharp audio alerts confirming
successful digital twin matching.

Haptic

Aggressive, localized vibration
alerting mechanoreceptors instantly,
overriding factory noise.

If a defect is detected or a scan is missed, the system physically alerts the operator in milliseconds,
guaranteeing absolute Zero-Defect compliance before the data ever reaches Ford's ERP.




04. QUANTIFIABLE BUSINESS IMPACT

Unlocking Next-Generation
Efficiency and Traceability

”

SPEED

~4
Seconds

Saved per inspection cycle.
Over thousands of vehicles,
this translates to massive
cumulative time gains
dedicated purely to high-
value inspection.

L

o

’

ERGONOMICS

100%

Hands-Free

Complete elimination of
pick-up/put-down micro-
interruptions. Musculoskeletal
strain is drastically
reduced, sustaining operator
focus throughout the shift.

TRACEABILITY

100%

Digital Twin

Every single quality check is
now backed by an immutable,
Al-validated photographic
record, neutralizing
future warranty claims.
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04. QUANTIFIABLE BUSINESS IMPACT

The Cognitive Load Matrix: Legacy vs. Optimized Operations

Contextual
Access

Physical
Execution

Issue
Registration

System
Feedback

Legacy Process

Manual searching and scrolling to
match the physical vehicle with the
digital checklist.

Pick-and-place device handling
interrupts continuous physical
inspection.

Text-based manual entry, reliant on
human interpretation and prone to
variability.

Operator must constantly look away
from the vehicle to check the screen for
confirmation.

Edge-Al Optimized
(VeGa-X & TIM INSPECT)

Autonomous, Just-in-Sequence task
delivery pushed directly to the hand upon
vehicle arrival.

Natural body mechanics; completely
frictionless, hands-free operation.

One-touch dynamic photo capture with
autonomous Al validation and instant
cloud archiving.

Instant Haptic/Optic/Acoustic physical
feedback validates the action without
breaking visual focus.




05. STRATEGIC VISION FOR INDUSTRY 5.0

From Reactive Inspections to
Proactive Macro-Intelligence

The billions of data points captured by VeGa-X
transcend simple pass/fail metrics. They form a
structured, real-time data lake that empowers Ford
leadership with unprecedented macro-operational
insights.

1. Upstream Bottleneck Resolution 2. Supplier Accountability 3. Human-Machine Symbiosis
Analyzing localized defect density Utilizing immutable photographic Establishing the true foundation
to proactively adjust welding, digital twins to instantly resolve of Industry 5.0—where Al and Edge
painting, or general assembly part-variance disputes with Computing do not replace human
processes before issues reach Tier-1suppliers. operators, but empower their
End-of-Line. intelligence, comfort, and precision
on the factory floor.
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Website Phone E-mail HQ address
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