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As AI infrastructure accelerates global data center expansion, fiber
optic and power cable producers must transition from manual and
inference-based inspection to quantifiable, full-surface defect
detection to control scrap, ensure compliance, and protect margin
at scale.
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Technical Considerations for Fiber Optic and
Power Cable Producers
Global data center capital expenditure is projected to reach approximately 1.7 trillion dollars

by 2030 as artificial intelligence workloads accelerate the deployment of hyperscale

infrastructure. Major cloud providers are collectively investing hundreds of billions of dollars

into new facilities, networking architectures, and optical interconnect capacity. This

expansion is driving unprecedented demand for fiber-optic and medium- to high-voltage

power cable production.

While production volumes increase, quality

expectations are tightening. Many

manufacturers continue to rely on manual

inspection or complex vision systems that do

not scale. This paper examines the technical

limitations of traditional inspection methods

in cable production. It outlines the

requirements for continuous, real-time, full-

surface defect inspection in AI infrastructure

manufacturing.



1.  AI Infrastructure Expansion and Its
Manufacturing Impact

Recent industry analysis indicates that global data center capital expenditure is projected to

approach 1.7 trillion dollars by 2030 as artificial intelligence workloads accelerate hyperscale

infrastructure deployment. Major cloud providers are investing heavily in new facilities, optical

interconnects, and power distribution infrastructure. 

This investment translates
directly into:

Increased demand for high-speed

optical fiber cable

Increased demand for medium and

high voltage power cable

Extended production runs and

higher asset utilization

Tighter cosmetic and quality

standards

Heightened audit and traceability

expectations

At the same time, defect-detection

practices in many cable manufacturing

facilities have not kept pace with

production demands.

Manufacturers serving data
center markets report:

Distrust of traditional automated

inspection methods, such as vision

systems and laser micrometers,

particularly when those systems fail to

detect subtle surface discontinuities

reliably

Reversion to manual surface inspection

using operators’ hands and eyes to

detect flaws

Continued escape of surface defects that

are later discovered downstream or by

customers

Surface-related recalls resulting in

significant financial losses

In many cases, facilities trial automated inspection systems that prove difficult to configure,

sensitive to environmental conditions, or unreliable in detecting certain defect types. As

confidence in those systems declines, manufacturers often return to manual inspection as a

perceived safer alternative.

However, manual inspection does not scale with AI-driven production expansion. As output

increases, the probability of missed defects increases proportionally. The result is a defect

detection gap in an environment where tolerance for nonconformance is rapidly decreasing.



Fiber optic cable defect
concerns include:

Final optical cable jacket flaws

Pinholes and scratches are not detectable by

manual tactile inspectors

Tight buffer fiber surface irregularities

Loose buffer tube defects

Bedding layer/sheath flaws

Power cable defect
concerns include:

Surface pits and pinholes not captured by laser

micrometers

Power cable defect concerns include: Localized

discontinuities often go undetected by tactile inspection

Cosmetic nonconformities that trigger rejection 

Cable Construction Cross-Section
Diagram

2.  Defect Risk in Fiber and Power Cable
Applications

In AI data center environments, defect tolerance is extremely low. Surface defects that

might previously have been categorized as cosmetic can now result in rejection

Dimensional measurement

alone does not provide surface

quality control.

Surface scan of a pit defect on a cable

Surface scan of a scratch defect on a cable

Surface scan of a wire-break defect on a cable



Increasing production by adding lines or

extending run time requires a proportional

increase in inspection labor. This increases cost

without eliminating variability.

3.  Limitations of Manual Visual Inspection

Manual inspection remains common in cable

production; however, technical constraints

include:

1.  Incomplete Surface Coverage

Line speed
Lighting
Operator fatigue
Shift consistency and human subjectivity
Personal protective equipment
requirements, including gloves that
reduce tactile sensitivity and limit the
ability to detect minor surface
irregularities

*As throughput increases, inspection
reliability does not scale proportionally.

2.  Manual inspection does not provide:

Quantifiable surface coverage or verified
inspection completeness
Repeatability across operators, shifts, or
facilities
Reproducibility under varying
environmental or production conditions
Defined detection accuracy or precision
thresholds
Objective traceability of inspection events
Demonstrable process capability or
measurement system reliability

Labor Scaling Limitations

Increasing production by adding lines or

extending run time requires a proportional

increase in inspection labor. This increases cost

without eliminating variability.



Several manufacturers report trialing vision systems and later reverting to manual

inspection.

4.  Challenges With 2D Vision Systems

Common technical limitations include:
Two-dimensional imaging that infers
defects rather than measuring surface
contour
Sensitivity to lighting, color variation, and
reflectivity
Complex setup and tuning requirements
Dependence on highly trained operators
Variation in product shape leading to false
positives and missed defects (shape error)

*In high-volume cable production, systems

that require dedicated technical personnel

often become underutilized.

Typical comparison between laser-line 3D surface profiling and 2D vision system.



To meet AI infrastructure
manufacturing demands, surface
inspection systems must provide:

Continuous operation at production speed

True 100% surface coverage

Tighter detection thresholds

Detection that is immune to shape error and

deadzone issues

Defined and quantifiable detection thresholds

Alerts when conditions occur that disable or

temporarily compromise active, continuous defect

detection.

Automated defect categorization and time stamping

Time-stamped defect tracking with positional

mapping along the product length.

5.1 Definition of 100 Percent Surface Inspection: The inspection system does not
ignore or silently pass over areas where measurement data is missing

5.  Technical Requirements for Scalable
Surface Inspection

In a contour-based 3D laser-line inspection system, any absence of valid surface data is flagged,

eliminating silent coverage gaps.

Technically, 100 percent inspection means:

The entire exposed surface is profiled with

high three-dimensional resolution

No unmeasured regions are permitted

Complete surface coverage requires that

the inspection system quantify the

validity of surface data and explicitly

identify regions where measurements are

not obtained. Unverified surface regions

should be treated as exceptions in the

system’s quality logic.

In a contour-based inspection system, any

absence of valid surface data is flagged and

reported, eliminating silent coverage gaps.

Laser-line triangulation enables 100% surface coverage



In a line producing $20 million annually, 2% scrap results in $400,000 in direct product loss.

6.  Scrap Amplification in High-Value Production

This excludes:
Labor
Rework
Logistics
Returned product
Reputation impact

In larger-diameter power cables or advanced fiber
constructions, the per-foot value is higher, increasing
the financial impact of late defect detection.
Continuous surface inspection enables early detection,
preventing the accumulation of full-spool scrap and
the shipment of defective product

7.  Process Intelligence and Root Cause Control
Continuous surface contour profiling
provides:

Real-time three-dimensional surface
mapping
Quantitative detection of pits, pinholes,
protrusions, and discontinuities
Categorization and time stamping of
events

Thereby enabling:

Immediate process intervention
Correlation of defect frequency with
upstream parameters
Faster root cause identification
Long-term defect trend analysis
Historical defect databases for correlation
analysis

Fiber and Power Cable Considerations:

Fiber optic cable production often requires
smaller outer-diameter inspection platforms,
while medium- and high-voltage power cable
may require larger OD capability.

Both segments demand full surface-integrity
verification under increasing production
pressure. Growth in AI infrastructure amplifies
the economic consequences of undetected
defects.

Laser-line systems measure the total dimension of the flaw



Quantifiable surface coverage

Defined detection thresholds

Real-time defect intelligence and visualization

Early scrap prevention

Traceable inspection documentation

Conclusion
The projected multi-trillion-dollar expansion of global data center infrastructure reflects a

structural shift in digital demand. Fiber-optic and power cable manufacturers supporting AI

build-outs face increasing throughput requirements alongside tighter quality-control

expectations.

Manual inspection and complex inference-based 2D vision systems introduce variability and

complexity, and do not scale with production growth.

Contour-based, continuous, real-time, 100% surface inspection using laser-
line triangulation offers:

In hyperscale AI infrastructure manufacturing, surface integrity assurance must transition from

subjective review to objective, algorithmic inspection. As capital investment accelerates,

inspection reliability becomes a fundamental component of process risk management.

Dimensional surface inspection platforms, such as those developed by LaserLinc, are designed

to provide 100% surface coverage, defect categorization, and time- and length-stamped

traceability at production speed. As AI infrastructure demand accelerates, such technology

enables manufacturers to scale output while maintaining optimal measurement. For additional

technical information on contour-based surface inspection systems, visit laserlinc.com

https://laserlinc.com/

