dD digital nirvana

Innovation at Work

Broadcast Signal Monitoring, Compliance,
and Proof of Performance

A unified monitoring platform designed for transmission engineers, master

control operators, TOC teams, and broadcast compliance leaders responsible

for signal quality, regulatory adherence, and verifiable on-air performance f R
across linear television, OTT, cable, satellite, and radio.
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Built for broadcasters, networks, and regulators operating in complex,
always-on transmission environments where signal integrity and
compliance are non-negotiable.


http://www.digitalnirvana.com

( The Problem )

Transmission Teams Are Managing More
Signals with Less Tolerance for Error

Broadcast transmission has entered a phase where complexity is no longer incremental. It is structural.

Across national and global regions and platforms, transmission and master control teams are responsible for
uninterrupted delivery, regulatory compliance, and verifiable performance across more signals, formats, and
insertion points than ever before.

What's Changed

Cable-based distribution dominates in North America. Satellite transmission remains critical across South Asia and
the Middle East. OTT and IP-based delivery continue to expand globally. In many broadcast environments, legacy
analog and modern digital signals coexist within the same infrastructure.

Transmission teams dre now expected to continuously monitor and validate these signals, often from centralized
operations centers far removed from their signal origin.

Why Tolerance for Error Is Shrinking

Regulatory bodies require Loudness standards mandate that Content regulations vary by region
continuous adherence to captioning commercials never exceed program and must be enforced in real time.
and accessibility requirements. audio levels.

At the same time, advertisers and affiliates demand accurate ad signaling, proof of play, and verifiable
transmission records.

When Things Go Wrong, the Impact The Gap

Is Immediate

Many transmission environments still rely on fragmented
@/@ Audio or video impairment detected after

monitoring tools, manual verification, or delayed review
-~ broadcast

processes. Issues are often identified only after viewers,
regulators, or advertisers are impacted. Evidence must
|/éa Caption or accessibility failures on live television be reconstructed rather than retrieved.

—y lLewehiess Veleilents (o mieen [progienns sne Transmission teams are being asked to operate with
7™ commercials . . .
higher accountabillity using systems that were never

designed for today’s scale or regulatory scrutiny.
A L Ld .
% Errors in SCTE-35 or SCTE-104 ad signaling

This growing gap between operational responsibility and
% Inability to produce defensible proof during audits operational visibility defines the problem modern
IO

or disputes broadcast organizations face.
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( The Challenge >

Maintaining Signal Integrity Across Distributed
Broadcast Operations

Once broadcast operations move beyond a single transmission path, the challenge shifts from awareness to control.

Signals are no longer validated at one point. They must be verified across multiple handoff locations, formats, and
systems, often managed by different teams and technologies. A signal that appears correct at the source may
degrade, lose metadata, or fall out of compliance further downstream.

For transmission and master control teams, maintaining confidence in the final output requires verifiable insight
across the full delivery chain, not just isolated checkpoints.

Monitoring Across the Full Transmission Path

Modern broadcast workflows require verification at multiple stages:

N !
@E Source and ingest ~©+- Regional insertion points

B, Compression and encoding B Final distribution and delivery

Tt
"

Without continuous monitoring at each stage, teams are forced to infer signal integrity rather than confirm it.

Compliance as an Ongoing Condition

Compliance is no longer a periodic check. It is a continuous state.

Caption presence, loudness levels, ad signaling, and content rules must be monitored persistently across live and
recorded content. Even short-lived deviations can result in violations or disputes if they are not detected, logged,
and addressed in real time.

Transmission teams must ensure compliance is maintained throughout the broadcast, not validated after it ends.

Evidence at the Moment It's From Monitoring to Operational
Needed Control
When issues occur, speed matters. The challenge facing broadcast organizations is not the

o , absence of datqg, but the absence of unified control.
Transmission and operations teams are expected

to respond with clarity, supported by recorded Maintaining signal integrity across distributed
evidence, time-aligned logs, and verifiable data. operations requires a system that can continuously
Delays in assembling proof increase operational observe, analyze, and document broadcast output
strain and weaken confidence with regulators, across every point in the transmission chain.

advertisers, and internal stakeholders. o . _ . .
This is the operational gap that MonitorIQ is designed to

Without a centralized system, evidence is close.
fragmented across tools and teams, slowing
resolution and increasing risk.
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< The Solution >

A Unified Platform for Broadcast Monitoring
and Compliance

To maintain control across distributed broadcast operations, transmission teams need more than visibility. They

need a single system that continuously validates signal integrity, compliance, and performance across every point
in the transmission chain.

MonitorlQ was built to serve this role.

MonitorlQ is a unified broadcast monitoring platform designed to record, monitor, analyze, and validate broadcast
output across linear television, OTT streams, and radio. It provides transmission, master control, and compliance
teams with a consolidated view of signal quality and regulatory adherence, without relying on fragmented tools or
manual intervention.

Rather than monitoring isolated points, MonitorlQ observes broadcast output as an end-to-end system.

One System, Multiple The platform supports deployment across on-premises
Responsibilities infrastructure, virtualized environments, and cloud-

based architectures, allowing organizations to align

i, BTN anfinggs Tepel uer Eepeloliiies fit ere monitoring with their existing broadcast operations.
& « often split across separate tools and teams:

Designhed for Operational Use

@4 Continuous recording of broadcast signals
MonitorlQ treats monitoring and compliance as

: L : : continuous conditions rather than periodic tasks.
Real-time monitoring of signal quality and

availability

Signal presence, audio and video integrity, caption

- availability, loudness levels, metadata continuity, and
Automated detection of compliance issues ad signaling are continuously observed and logged
throughout the broadcast lifecycle. Deviations are

EE Verification of ad signaling and proof of play detected as they occur, enabling teams to respond

=@ before issues escalate or spread downstream.
i=. Centralized access to logs, evidence, and This shift from reactive review to proactive verification is
©¥ exported content central to maintaining control in modern broadcast

environments.
This consolidation allows transmission teams to operate

from a single source of truth, reducing complexity and

From Visibility to Confidence

improving response time during incidents.
By unifying monitoring, analysis, and evidence

Designed for Operationa| Use generation in a single platform, MonitorlQ enables
transmission teams to operate with confidence.

MonitorlQ is accessed through a browser-based

interface designed for day-to-day operational « Confidence that the signal on air meets technical and

- : regulatory standards.
workflows. Transmission and TOC teams can monitor & Y

multiple channels and locations simultaneously, review * Confidence that proof is available when required.
historical content, and investigate incidents without . Confidence that issues can be identified, explained, and
switching systems or relying on downstream reports. resolved with clarity.
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( The Foundation )

Supporting Every Signal, Format, and

Deployment Model

Effective broadcast monitoring starts with coverage.

Transmission teams dre responsible for validating signals that differ widely by region, infrastructure, and delivery

method. A monitoring platform must accommodate these variations without forcing separate systems or custom

workflows.

Rather than monitoring isolated points, MonitorlQ observes broadcast output as an end-to-end system.

MonitorlQ is built to support this diversity from a single operational foundation.

Broad Signal Coverage by Design

E@ Linear television and radio

@ : .
ESE Cable and satellite-based distribution
IP, OTT, and streaming workflows

¥ Legacy analog and modern digital signals

This breadth allows transmission and master control
teams to monitor heterogeneous environments
through a single platform, even as infrastructure
evolves over time.

Regional Transmission Realities

Broadcast operations vary significantly by geography.

In North America and parts of Europe, cable-based
distribution and advertiser accountability drive
requirements around captioning, loudness, and ad
signaling. In regions such as the Middle East and South
Asiq, satellite-based transmission and content
compliance play a larger role.

MonitorlQ is designed to operate across these regional
realities, enabling broadcasters and regulators to
enforce local standards while maintaining consistent
operational workflows.
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Monitoring at Multiple Points in the
Signal Path

Modern broadcast operations often require the same
sighal to be monitored at more than one location.

MonitorlQ enables monitoring and verification across
multiple points in a single transmission path, allowing
teams to compare signal integrity at ingest, processing,
and delivery stages. This capability is essential for
identifying where issues are introduced and for
validating performance across distributed operations.

Flexible Deployment Models

MonitorlQ is built on a secure, Linux-based platform. This
flexibility allows organizations to align monitoring with
their operational and security requirements without
sacrificing stability or uptime.

« On-premises broadcast infrastructure

e Virtualized environments

 Cloud-based architectures

Built for Continuous Operation

MonitorlQ is designed for continuous, long-running
operation in broadcast environments, minimizing
downtime and reducing the need for frequent restarts
or manuadl intervention. This reliability is critical for
transmission and compliance teams that depend on
uninterrupted monitoring to meet operational and
regulatory obligations.
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The Approach

Real-Time
Monitoring and
Analytics for
Broadcast

Quality

Once a monitoring foundation is in
place, the operational focus shifts to
timing.

For transmission and master control
teams, identifying issues after
broadcast is no longer sufficient.
Signal impairments, compliance
deviations, and metadata loss must
be detected as they occur, while there
is still an opportunity to intervene or
limit impact.

MonitorlQ is designed to support this
real-time operational need.

This approach enables transmission
teams to detect, contextualize, and
respond to issues while there is still
time to act. MonitorlQ helps
transmission teams stay ahead of
issues rather than reacting to them

after impact.
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) Continuous Signal Observation

Continuous monitoring of broadcast output across
channels and locations

Ongoing visibility into signal presence and quality
throughout the broadcast lifecycle

Detection of short-lived and intermittent issues that
Mmanual checks often miss

Coverage across audio, video, and metadata conditions

Analytics-Driven Detection

Automated detection of signal degradation and
compliance deviations

|dentification of video loss, black or frozen frames, and
audio loss

Monitoring of caption presence and metadata continuity

Validation of ad signaling accuracy throughout
transmission

Alerts That Support Operational Response

Real-time alerts triggered when defined thresholds or
conditions are met

Notifications delivered through established operational
channels

Reduced need for constant screen monitoring

Faster response to issues before they escalate
downstream

< Time-Aligned Logs and Context

Automatic alignment of events with recorded content and
timestamps

Clear visibility into what occurred and when
Faster root-cause analysis during incidents

Improved coordination between transmission, compliance,
and engineering teams

@Y Maintaining Quality at Scale

Consistent monitoring logic applied across all channels
and locations

Support for large, distributed broadcast environments
Reduced reliance on manual oversight as scale increases

Sustained quality standards across networks and regions




Compliance,

Verification, and

Proof of
Performance

For broadcast organizations, compliance

is not an abstract obligation. It is an
operational requirement enforced by
regulators, advertisers, affiliates, and

internal governance teams.

Transmission and compliance teams
must be able to demonstrate not only
that content aired, but that it aired
correctly, consistently, and in

accordance with applicable standards.

MonitorlQ is designed to support this
requirement through continuous
verification and defensible proof.

By treating compliance and proof as
ongoing operational conditions,
MonitorlQ enables broadcast
organizations to meet regulatory and
commercial obligations with clarity
and confidence.

MonitorlQ Solutions Overview

Regulatory Compliance Monitoring
« Continuous monitoring of caption presence and
accessibility requirements

- Verification of loudness compliance between programs
and commercials

- Enforcement of region-specific broadcast and content
regulations

- Detection and logging of compliance deviations as they occur

Y Analytics-Driven Detection
« Monitoring of SCTE-35 and SCTE-104 signaling throughout
transmission

« Verification that ad markers are present, accurate, and
timely

- Proof of commercial playback for advertiser and affiliate
validation

« Time-stamped records to support dispute resolution

Evidence for Audits and Reviews

« Recorded broadcast output retained for review and
validation

- Time-aligned logs linking events, content, and metadata
« Rapid retrieval of clips and evidence when requested

- Reduced reliance on manual reconstruction during audits

Supporting Government and Regulatory
Oversight

 Reliable documentation for regulatory reporting and
enforcement

 Independent verification of broadcast output and
compliance status

« Support for both broadcaster and regulator use cases

 Increased transparency across monitored channels and regions

Compliance as an Operational State

« Continuous verification rather than post-broadcast checks
 Early detection of deviations before escalation

« Clear accountability across transmission and compliance
teams

- Confidence that standards are being met at all times




The Evidence

Review,
Investigation,
and Content
Validation

When issues occur, broadcast teams are
expected to move quickly from detection
to understanding.

Transmission, compliance, and
engineering teams must be able to
review what aired, validate events, and
produce evidence without delay.
MonitorlQ supports this process by
making recorded content and contextual
data immediately accessible.

By enabling fast, accurate review and

evidence creation, MonitorlQ ensures
that issues can be investigated,
explained, and resolved with
confidence.
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Rapid Content Review

Immediate access to recorded broadcast output

Review of content across channels, locations, and time
ranges

Frame-accurate navigation for precise inspection

Faster validation of on—-air events and incidents

Event-Based Investigation

e Direct correlation between detected events and recorded
content

- Time-aligned review of signal impairments and
compliance deviations

 Clear visibility into when and where issues were introduced

- Reduced time spent isolating root causes

Clipping and Evidence Creation

Creation of clips for internal review or external reporting

Export of evidence for regulatory, legal, or advertiser use

Support for multiple output formats as required

Consistent documentation of incidents and outcomes

Operational Coordination

« Shared access to content and evidence across teams

« Clear handoff between transmission, compliance, and
engineering

« Reduced dependency on manual explanations or
screenshots

« Improved clarity during post-incident reviews

From Review to Resolution

 Faster closure of compliance and quality issues
- Clear documentation supporting corrective actions
- Improved accountability across operational teams

« Confidence in responses to audits, disputes, or inquiries




( The Outcome )

Operational Control, Reduced Risk, and

Greater Confidence

Before MonitoriQ

Before monitoring, compliance, and evidence are
unified, broadcast operations are largely reactive.

Transmission teams rely on fragmented tools and

manual checks to maintain signal quality. Compliance

issues often surface after broadcast. Advertiser and
affiliate disputes require reconstruction rather than

reference. As channel counts and regional operations
expand, maintaining confidence becomes harder, not

eqsier.

Issues are handled individually, often under pressure,

with limited context and incomplete evidence.

After MonitorlQ

With MonitorlQ in place, broadcast operations
shift from reactive response to controlled
execution.

Transmission teams operate from a centralized
view of signal quality across channels, locations,
and formats. Issues are identified earlier and
resolved faster, without constant visual
monitoring. Compliance verification becomes
continuous rather than episodic.

Proof replaces assumption. Conversations with
regulators, advertisers, and dffiliates are
supported by recorded output, time-aligned
logs, and verifiable evidence.

As operations scale, standards remain
consistent. Monitoring expands without
increasing operational strain. Control becomes
systemic rather than situational.
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What Changes in Practice?

@@ Control

Centralized visibility across broadcast operations
enables faster issue resolution and clear ownership
during incidents, reducing reliance on manual
oversight.

‘x‘ Risk

Continuous compliance verification and defensible
records reduce regulatory exposure and improve
readiness for audits, reviews, and enforcement
actions.

* *
p @.\ Trust

Verifiable proof of play and transmission
performance strengthens relationships with
advertisers, dffiliates, and partners, enabling faster
and clearer dispute resolution.

Scale

Monitoring scales across growing channel counts
and regions while maintaining consistent quality
standards and operational efficiency.

Q- .
N Confidence
Wy

In always-on broadcast environments, teams
operate with assurance, knowing issues can be
detected, explained, and resolved with clarity.

By unifying monitoring, compliance, and evidence
within a single operational system, MonitorlQ enables
broadcast organizations to operate at scale without
sacrificing control, accountability, or confidence.
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(ThePartner )
Digital Nirvana

Digital Nirvana works with organizations that operate under continuous scrutiny, where accuracy, accountability, and

consistency matter over time.

Digital Nirvana supports broadcasters, media networks, government and regulatory bodies, and organizations
responsible for monitoring, validating, and enforcing standards at scale. These environments expect systems to run
quietly, require evidence that holds up under review, and measure trust over years of consistent performance.

»> Long-standing deployments in environments that operate continuously and cannot tolerate

monitoring gaps

>»> Experience supporting both broadcasters and regulatory bodies with different, often opposing,

operational requirements

>»> Engineering practices shaped by systems expected to run for years without routine restarts or
intervention

>»> Platforms designed to remain stable as standards, formats, and delivery models change around
them

»> A focused product portfolio centered on monitoring, verification, and evidence rather than feature

sprawl

>»> Customer relationships that persist across regulatory cycles, infrastructure changes, and
organizational turnover

»> Atrack record defined by sustained use rather than frequent replacement

Digital Nirvana works with teams that want clarity, defensible evidence, and operational steadiness, not constant
change. For those evaluating how monitoring and verification fit into long-term operations, a focused conversation

is often the most practical next step.

Learn more about Digital Nirvana’s approach to monitoring and compliance at your own pace.

Review MonitorlQ

www.digital-nirvana.com iInfo@digital-nirvana.com



