Al TECHNOLOGY

Al & BIG DATA
— THE NEW
INNOVATORS FOR
BROADCAST, CABLE
& TELECOM

Al and Big Data are driving new innovations in
the broadcast, cable and telecom sectors. The
article focusses on effective leveraging of
Artificial Intelligence and Big Data in the

broadcast, cable and telecom segments.
\

5G PLUS Al:
CONNECTED INTELLIGENT EDGE

TheAl and 5G will be the key componentsthat fuel
the future innovations. These
technol ogieswhen combined together will
work synergistically. This means Al
advancement will work towardsimproving
5G systems performance and efficiency
whileexpansion of 5G will drivedistributed
intelligence through connected devices.
Further 5G will generate massive amounts
of datafrom multitude of new services, and
billionsof 10T devices, whichwill enhance
Al learning and model training. This
synergy between Al and 5G is discussed
indetail infollowing section:

i Al FOR 5G

With the increase in interconnected devices, the
traffic and demands of the network will increase constantly.
Heterogeneity is expected to characterize the increase in
connected wireless devices and mixed usage of cells of
diverse sizes and access points with different multi-radio
technologies. The industry and academia are embracing
5G as the future network capable of supporting next
generation vertical applications with different service
requirements. To realisethisvisionin 5G network, physical
network has to be sliced into multiple isolated logical
networks of varying sizes and structures, dedicated to
different types of services based on their requirements
and characteristics. With all these, the network would be
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characterised by increased traffic, various mobility levels
and interference. In addition to this, multiple requirements
such as Quality of Experience (QoE), resource efficiency,
energy-efficient operation and cost efficiency need to be
taken into account. To manage all these requirements in
real time, there isaneed for enhanced intelligent systems
with programmable capabilities. The softwarization of
network using Software-Defined Networking (SDN) and
Network Function Virtualization (NFV) in 5G networksis
expected to fill the void of programmable control and
management of network resources.

Further, as per areport by 5G Americas, Telemetry
data analyticsbased statistics from Network Data
Analytics Function (NWDAF) and
RAN Data Analytics Function
(RAN-DAF), combined with Al/
ML, will allow operators to
dynamically optimize their
networks and automate 5G network
slicing management.

The integration of Al with
softwarization of network will
make the network moreflexible and
agile by programming the network intelligently. The Al
enables faster decision making by gathering and
processing network data in real time and automating
network functions, so service providers can switch from
reactive to proactive mode. In selfhealing networks, Al
systems are trained to look for patterns, detect, predict
and localize network issues, and take proactive steps
to fix the service before customers are impacted. This
also hasthe benefit of freeing up I T professionals’ time
that would otherwise be spent on troubleshooting and
repetitive tasks, letting them focus instead on strategic
initiatives. As aresult, Al will be able to support truly
dynamic networks and services, accurately reflecting
the prevailing state of the network with an up-to-date
view of physical and virtual resources, while at the same
time providing a complete historical record of the
network to support cross-domain hybrid service
orchestration and assurance.

ii. 5G FOR Al

WhileAl issupporting the effective management of
5G network and its services, thereisacomplementary role
of 5G to drive rapid developments in Al. The high
bandwidth, massive connectivity, and low latency
capabilitiesof 5G will drivethe development of 10T services
by connecting massive devices. These interconnected
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devices will generate large amount of data to be used for
training and modelling Al. Further, thelow latency and high
capacity of 5G will also allow Al processing to be distributed
among the device, edge cloud, and central cloud, enabling
flexible system solutionsfor avariety of new and enhanced
experiences. The on-device (networked devices) training
has following important benefits that will lead to mass
adoption of Al:

a Scale: Connecting massive devices can harness a
significant amount of computational power by
distributing processing over many devices, such as
millions of smartphones.

b. Personalization: TheAl model learning isinherently
customised with data used for on-device training.

c. Privacy: Extracting the value of the data and
preserving privacy ispossible by training on devices.

d. Speed: On device training would overcome the
potential issue of transfer of data such as data
transmission delay or loss, which would result in
inconsistent service performance, thus on device
training improves speed and precision.

e. Real Time: Real-time processing is a fundamental
advantage of on-device training. It supports delay-
sensitive applications and services such as remote
surgery, tactile internet, unmanned vehicles, and
vehicle accident prevention.

The Al-powered 5G networks will accelerate the
fourth industrial revolution and create unprecedented
opportunities in business and society.

Al/ML FOR 6G:

The 6G is expected to blur the boundaries
between digital and physical realities by infusing
immersive experience of augmented and virtual realities
in every vertical. Intelligent knowledge systems
combined with ubiquitous computation will make
humans more efficient and redefine their lifestyle,
conduct and work environment.

i. 6G isempowered by emerging technologies like Al/
ML and digital twinmodels. Theintelligencetolearn
from data and apply it in the real world is achieved
through AI/ML whereas digital twin models are
simulations which allow us to analyze what's
happening in the physical world, simulate possible
outcomes, anticipate needs and then take productive
actions.
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Figure 1: Role of ML on 6G networks
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A Whitepaper on 6G highlights that evolution of
telecominfrastructurestoward 6G will consider highly
distributed Al, moving theintelligence from the central
cloud to edge-computing resources. Another
whitepaper on ML in 6G highlightsthat ML algorithms
should be deployed and trained at different levels of
the network: management layer, core, radio base
stations, and in mobile devices, possibly with the
assistance of the network itself (e.g. viaconfiguration
and/or device programmability). These new paradigms
may drive the need for a ML-native and data-driven
network architecture implemented as network
functions within the network and management
domains, possibly requiring data from different
sources. Meanwhile, physical-layer algorithms (e.g.
link adaptation), as well as higher layer algorithms
(e.g. mobility), can be optimized with the controlled
and predictable deployment of ML agents. The role
of ML at different layers of 6G networksis shownin
figure 1.
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iii. Theeraof 6G will bring following changes—

a. Emergence of man-machine
interfaces to control and
consume information.

b. Typing on touchscreen will
gradually get replaced by
gesture and voice control.

c. Devices will come embedded
into clothing and even
transform into skin patches.

d. Hedthcarewill beanimportant f
benefactor as wearables =
facilitate 24/7 monitoring of
vital parameters and warning us of the potential
health problems.

e. Digital cash and keys may become the norm.

iv. The advanced multi-sensory telepresence that is
created with very high data rates will reduce the
need for travel through the introduction of multi-
modal mixed reality telepresence and remote
collaboration.

ADOPTING Al WITH CAUTION

Many organisations and nations while adopting Al
have started focussing on possible risks and challenges
associated with it. As the emergence of Al is paving ways
for new set of opportunities for everyone, it is important
that its inherent risks are also considered and addressed.
Risks related to data include data biases, data poisoning,
and that related to models include model biases, model
extraction., Further, there isarisk of privacy among users
which includes data exploitation, risk of identification and
tracking, and individual profiling.

Although Artificial Intelligence is growing and
gaining popularity at arapid rate, it isimportant to note that
Al isgtill facing number of challenges. Some of the common
challenges that most companies face when trying to
implement Artificial Intelligence, includelimited Al expertise
and knowledge, access to quality data, and Al specific
infrastructure.

Considering the inherent advantages associated
withAl, in order to addressthe challengesrelated to trust,
new terminologies such as Trustworthy Al, Responsible
Al, Explainable Al are being coined by various
organisations and nations. Some use these terms to build
Al systems following defined principles. Consider the
initiative taken up by ITU, Al for Good, which aims to

iii. 637 &1 T Feiig afees @
T. TG Bl FEET B ST STHR
HH & [0 e A9 327 @l 37 |
4. TTHM T BT -4 ST
A AT Do § ged T |
7. TUHTI HUST § URISS & A
AT el % 6 @@ & ug § O aEd
A |
3. TEIHAT BT TG NUH BT
B HJifh feae qeaqy qMesi @l
24 /7 PRI @l Jfae 98 & € AR
2 T e T & v § garde &d & |
g, fefotea &91 AW arfear et a9 7 2 |
4. T FE-FAG AU A {6 qgd IH T T &
qT AT T 7, Aol "Sd WA ardtadedl A
A I TGN BT AT & A 4 JET Bl AT
@ T B |
T3S B GELl J SO
FE qeAl AN T T THE FH AT §U 3T I3
FYIT SFFHT AT Al T N & % & a1 & | g
T3S & 3ed 91 & [T a9 & 9 2 &l AT 99rd &7
T2 ¥, 3 g€ Tedql & foh 3% ddied siradt o o
fam fha A AW T9e T fhar ST | Ser F mated
AR F 22T YATTE, 22T fOuEEdr e ¥ AT AEd q
Ao Wzd ¥ A= YarTe, A2  Heuu Jid € 13Ed
AT, SUATTRATS & ard MIR—IdT &l ARIH 2 o3 320
ST, TEA T 2T 1 AT 3T AT THEd M
Bl

ETelifeh SMETRIEe 3eferaim ooll 7 ag 7el & 3
AT FTHA HY 72T 2, T8 SN T F6adyy & b U3g
FU 9T g Al & A & 93 TR B | e
ZfoIod @ @l BT BT FHI BT HAAT DT FS
A Al § AT U [Os A S, Jore 221
% Y89 AN U f4fure givameEr g o £ |

THATE § J2 HAAMIST @THI Bl L 5 79d g4, e
7 Fafer gt @ T F & forg i et e

T 29T WrHe TS, e UaTE, Smen Iy ulis Sy A

STETaW! el S T ¥ | g5 aRfud RrEidt @ e & g
TR Ped & [0 39 o6l w1 ST & € | e,

28 SATELLITE & CABLETV

SEPTEMBER 2022



Al TECHNOLOGY

bring forward Artificial Intelligence research that
contributes towards more global problems through the
Sustainable Development Goals. Al, which may be
responsiblefor thefourth industrial revolution, should be
used responsibly dealing with the larger problems of
humanity as awhole.

Responsible Al (RAI):

The impetus behind responsible Al is to design,
develop and deploy Al with good intentions and to
have a positive impact on society. This term
“Responsible” has been used by many, for example,
google defined principles such as fairness,
interoperability, security, and privacy. Microsoft put
responsible Al principles into practice through the
Office of Responsible Al. The notions of ethical and
accountableartificial intelligence (Al) also referred to
as “Responsible Al” have been adopted by many
stakeholdersfrom government, industry, civil society,
and academic institutions. Making Al systems
transparent, fair, secure, and inclusive should be the
coreelementsof aresponsibleAl framework. However,
these elements areinterpreted and operationalized by
each group may vary.

Explainable Al (XAl):

The magic withwhichAl can find hidden correlations
in ostensibly uncorrelated data sets, is captivating.
Unliketraditional paradigmsof programming, theAl
model requires a rich dataset to learn and create its
own logic/ rationale to produce desirable output.
However, the concern of people would be
understanding how the AI/ML model arrived at a
particular decision/prediction/output. ExplainableAl
is a set of tools and framework to help understand
and interpret the model’s behaviour. To increase
confidence in model and end-user’s trust, such
initiatives are being taken by companieslike google,
IBM, and others. Some of the government initiatives
areaso activelike DARPA's XAl initiativesby USA,
among others.

Trustworthy Al:

In 2019, the EU presented Ethics Guidelines for
Trustworthy Artificial Intelligence. According to the
Guidelines, trustworthy Al should respect all laws and
regulations, respect ethical principlesand values, and
be robust from a technical perspective while taking
into account its socia environment.
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iv. Generative Al:

Al is shifting from interpreting existing data to
generating novel content at a scale. Generative Al
emphasises on the capabilities of Al where it can
generate or create something new for example, anew
symphony, an artwork, etc, which is based on past
|earning experiences, Emulating the creative aspect of
human beings.

v. Augmented Al:

Presently, research is focused on improving the
capabilities of Al technology. However, augmented
Al talks about leveraging Al for enhancing/
augmenting human capabilities to process/analyse
huge amounts of data. Thisis crucial because Al is
good at identifying underlying patternsin huge data,
which can augment human’s capabilities. It issimilar
to the use of exoskeleton technology which increases
the strength and agility of humans to perform
superhuman feats.

vi. Embedded Al:

Devices such as smartphones, laptops, and other
smart devices are being equipped with Al-enabled
dedicated chips. For instance, A12 Bionic by Apple
features a graphics processing unit and a Neural
Engine which powers an artificial intelligence
accelerator. With embedded Al, devices have the
ability to run Al models at the device level and then
directly use the results to perform an appropriate
task or action.

The above discussion emphasizes that advent of Al
improves the lifestyle and working environment and
efficiency of businesses and individuals. The associated
risksand challenges can be mitigated by bringing trust with
new terminologies and processes such as Responsible Al,
Explainable Al and Trustworthy Al depending upon the
use cases and organisational needs. All such terminologies
may be required to be generalised for future adoptionin the
telecom sector.

BROADCASTING SECTOR

Theuseof Al inthe mediaand entertainment industry
is helping them to improve their services and enhance the
customer experience. Hereareafew use casesof Al inmedia
and entertainment industry:

l. METADATA TAGGING:
With countless pieces of content being created
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every minute, classifying these items and making them
easy to search for viewers becomes a herculean task
for media companies. That is because this process
requires watching videos, identifying objects, scenes,
or locationsin the video classifying them appropriately
and add tags.

To perform this task on alarge scale, Al may be
used to analyze the contents of videos frame by frame
and identify objects to add appropriate tags. Al tools
identify the objects and scenesin imagesthat are specific
to the business needs. This mechanism is termed as
metadata tagging. This technology is being used by
content creators or media publishing, hosting, and
broadcasting platformsto organize their mediaassetsin
a highly structured and precise manner. As a result,
regardless of itsvolume, all the content owned by media
companies becomes easily discoverable.

ii. CONTENT PERSONALIZATION:

Leading music and video streaming platforms like
Spotify and Netflix are
successful because they
offer content to people
belonging to all
demographies, having
different tastes and
preferences. These
companiesuseAl and ML
to share personalized
recommendations. Such
companies are using Al
and ML algorithms to
study individual user behaviour and demographics to
recommend what they may be most interested in watching
or listening, and suggesting next content and thereby keep
them constantly engaged. As a result, these Al-based
platforms are providing customers with content that caters
to their specific interests, thus offering them a highly
personalized experience.

iii. REPORTING AUTOMATION:

In addition to automating day-to-day or minute-
by-minute operations, Al isalso hel ping media companies
to make strategic decisions. For instance, leading media
and broadcasting companies are using Al to create
channel performance reports from raw analytics data
shared by Broadcast Audience Research Council of India
(BARC). The weekly data usually received from the
BARC isgeneraly intheform of voluminous Excel sheets.
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Al TECHNOLOGY

Analysing these sheets on a weekly basis to derive and
implement meaningful learnings proves to be quite
daunting for the analytics team. By using Al-enabled
data analysis and natural language generation-based
reporting automation tools, business leaders can create
performance reports with easy-to-understand analysis,
providing them accurate insights to make informed data-
driven decisions.

iv. SUBTITLE GENERATION:

International media publishing companies need to
make their content fit for consumption by audiences
belonging to multiple regions. To do so, they need to
provide accurate multilingual subtitles for their video
content. Manually writing subtitles for multiple shows
and movies in dozens of languages may take hundreds
or even thousands of hoursfor human translators. Today,
most of the content platforms such as YouTube, Spotify,
and Instagram and others allow publishers to add
automatic transcription to their videos. Without Al
algorithms, it may be difficult to find the right human
resources to translate content for certain languages.
Additionally, human translation can also be prone to
errors. To overcome these challenges, media companies
are leveraging Al techniques such as natural language
processing and natural language generation for subtitle
generation. For example, YouTube’'s Al allows its
publishersto automatically generate closed captions for
videos uploaded on the platform, making their content
easily accessible.
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