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Introduction

With a premium implementation of voice assistants, operators can 
generate value, consumer loyalty, innovation roadmap and long-
term competitive advantage.

01
The traditional UI will be around for many 
years to come, to navigate and browse, to 
trigger an action, and to find a programme. 
However, voice offers a whole new way 
of interacting with the TV and is a game 
changer for operators and users alike.

With a traditional search for example, the 
user needs to interact with the remote 
control, and review multiple search menus 
before a particular item of content is 
selected. Voice control, on the other hand, 
accelerates search, enabling skipping of 
these manual steps as the viewer interacts 
with the service in a more natural way.



Many vendors, operators and service providers are now exploring the 
potential of services based on set-top boxes (STB) enabled with voice 
control capability. However, getting best-possible voice interaction and 
service performance requires a complex integration entailing numerous 
technical challenges. 
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Technicolor and 3SS have become 
acknowledged leaders in major internatio-
nal Android TV deployments.

The companies have worked  inde-
pendently and with other technology 
partners, but the partnership of Technico-
lor+3SS represents a solution for operators 
now proven to enable accelerated service 

launches, high-quality products and UX, 
while yielding multiple operational effi-
ciencies. 

Successful hybrid services based on the 
Technicolor+3SS Android TV platform 
have been delivered for major operators 
including Com Hem (now part of Tele2), 
Canal Digital (Allente), Proximus and 
Altibox, to cite a few, where voice control 
is enabled and customized.



That is why is it important to work with 
technology partners in possession of the 
required knowledge, skills and experience. 
Indeed, voice enabled STBs are not all equal 
in terms of quality and it is critical to make 
the right choices to provide subscribers with 
a premium experience, right from the outset. 
Design and execution of implementation are 
determining factors of experience satisfaction. 
The combined expertise and established 
track record of Technicolor and 3SS in this 
important emerging area optimally position 
these technology providers to help operators 
create new voice-led experiences that go 
way beyond the simple remote control 
replacement. 

This document adopts the standpoint of 
the service provider. It first investigates an 
operator’s business motivation to support 
Google voice assistant functionality; 
describes the implementation complexities 
and opportunities; proposes ways to achieve 
a best-in-class voice interaction experience 
and, finally, it outlines some of the main 
learning derived from Technicolor+3SS joint 
deployments of such devices.

The authors aim to demonstrate how working 
with expert, experienced technology partners 
can help operators unleash the full benefits of 
voice control and enable successful, loyalty-
generating services. 
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Global challenges and opportunities02
With the emergence of Over-The-Top TV 
(OTT) and the huge popularity of video 
services such as Netflix, YouTube and 
Amazon Prime Video, the business of 
pay-TV operators has radically changed, 
and is now characterized by new threats 
and opportunities.

 This strategy poses several major challenges for service providers:

How to guide customers? End-users can easily get lost in the jungle of apps, 
services, partners, and content sources. Operators can make users’ lives easier by 
helpfully guiding them to the desired and attractive content.

How to strengthen customers’ loyalty?  Third party apps can be installed by 
the user, potentially diluting the relationship with operators who then need to 
find ways to boost their brand and galvanize the customer relationship.

How to differentiate? If all providers are using the same technology, and offer 
similar services and similar user experiences, how can they best gain a 
competitive edge? Operators need to find ways to stand out from the crowd.

The competitive strategy followed by 
many operators today is often described as 
becoming a “super-aggregator”, featuring 
an abundance of popular and relevant 
services as the main appeal to customers. 



Based on the success of their shared projects, 3SS and Technicolor believe 
that Google Assistant for Android TV STBs is a good answer to all these 
challenges, ideally with implementation being driven with the support 
of partners who know from deep experience how to get the most from 
proven technology elements.
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Business rationale

Many Network Service Providers (NSPs) including pay-TV operators have identified voice- 
enabled STBs as a key strategic development for many reasons [smpte]:

First, voice control is appreciated by users: Consumers today routinely use Alexa, Siri or 
the Google Assistant with their smartphone, their in-vehicle information system or home 
assistants (Amazon Echo, Google Home, etc). Voice interaction is also becoming popular on 
Smart TVs: according to [informa] 22% of internet users use voice for video device control, 
which proves that consumers favor this technology. In a pure video context, voice simplifies the 
access to recommendations: the user describes his or her expectations with simple, natural 
words, the system understands and finds the content. This kind of conversational interaction is 
more intuitive and faster than browsing through dozens of selection screens and checking boxes, 
and it does not rely on reading. Adding voice control is an obvious way to please customers and 
increase their loyalty to the operator’s brand. 

Voice lowers barriers to purchasing: Because it is intuitive, “over half of consumers expect their 
(vocal) assistants to help make retail purchases within the next 5 years” [azure], generating new 
opportunities to increase the Average Revenue Per User (ARPU) by facilitating consumption 
of additional services, content and goods. The voice assistant is expected to boost the sales of 
VOD by helping ease discovery and purchasing of new series and films.

Voice interaction helps facilitate additional services: Vocal interaction is natural and 
simple and can overlay on the video user experience without friction. For instance, pay-TV 
operators can add Home Automation such as alarm/heat/shutters control without disturbing 
users enjoying a football match. We have seen major operators like Orange (Djingo), 
Telefonica (Aura), Deutsche Telekom (Tinka) launch their own assistants which focus on 
easy usage, search, and new services. 
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A bright future: Voice assistants are getting smarter as technology evolves. 
They will become increasingly able to recognize the speaker, his or her 
position in the room and even their current mood. These capabilities will 
even further simplify interaction and improve adoption rates. Furthermore, 
advanced voice assistant technology will supply a deeper understanding 
of customer behavior and expectations [Stanford] and facilitate answers 
beyond the explicit text enunciated.

Better interaction leads to better monetization potential: By facilitating the user’s 
interaction using voice, ‘conversations’ with the service become more frequent, and richer 
with information. The system will benefit from more granular and accurate data which 
will provide a better understanding of user’s tastes. As a result, better, more appealing 
content recommendations can be made and advertising and promotions can be more 
aligned to the user’s needs and interests.
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As a first illustration, let’s describe some 
typical use cases, ranked here with 
increasing difficulty.

“Record this” is one of the simplest 
commands. It simplifies the end-
user’s life; no need to find the remote 
control which might be hidden under 
a cushion. Processing this command is 
straightforward, happening as soon as the 
voice is clearly translated into text.

“Show me Nickelodeon” also seems a 
simple command, its usage very similar 
to the previous one. It adds an additional 
step in the simplification: Google 
Assistant understands what channel is 

currently playing Nickelodeon and frees 
the user from the burden of searching. 
The interaction and channel change are 
faster and more friendly.

“I want to see the film with Will Smith: 
Let’s assume this sentence is said while 
the user is viewing a VOD catalogue; the 
current screen shows several film jackets, 
one of them featuring Will Smith. This 
type of interaction is particularly simple 
for the end-user and assumes a high level 
of interaction between Google Assistant 
and the TV app to “understand”. In a 
different context, it would launch a search 
for films featuring the same actor.
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“Suggest something to watch” will 
start the recommendation system. 
Recognizing the speaker would be a 
significant step in the customization of 
the answers, triggering a search based on 
the preferences of the user. In any case, 
it simplifies the interaction by proposing 
instant access to the recommendation 
system without any intermediate step.

“I would like a film like the previous one 
I saw” dives further into simplification for 
the user, and complexity for the assistant. 

Firstly, the  syntax  is  sophisticated, 
key-word detection is not enough; the 
relationship between words within a 
single sentence needs to be managed. 
Then, it starts a conversation made 
of several sentences linked together. 
When conversation is concerned, 
“understanding” is still a research domain 
[ruder]. Last, “like” is subject to several 
interpretations, which exemplifies the 
difficulty of a recommendation system.
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Once the “user stories” have been defined and the expected generated business assessed, 
the operator typically defines some major constraints.

Costs
The most important requirement is usually that the operational expenditure (OPEX), 
capital expenditure (CAPEX) and schedule stay under control. For instance, an «Amazon 
Echo Show» device typically sells at more than $220, which is far beyond the cost of a 
STB, and an operator would probably not subsidize it entirely. OPEX is also a 
potential concern: serving millions of users with excellent quality could potentially 
generate large recurring infrastructure costs.

Service
Any Android TV device allows the end-user to access third-party applications through 
the Google Play Store. Some of them offer Video on Demand and/or stream live 
content. But third-party applications have little influence on ARPU. To strengthens the 
operator’s brand by incrementing its “Perceived Value”, operators legitimately want to 
use Google Assistant to search across all service sources so they are clearly perceived 
as the content aggregator. This benefit is of course amplified when operators can get 
control over the recommendations delivered by the voice assistant so they can prioritize 
their own services. 

© Copyright 2020 Technicolor & 3SS
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Audio quality
Many parameters strongly influence the quality of audio: reverberation, echo, parasite 
noise, ambient sounds, microphone design, device materials, etc. The human voice is, 
obviously, remarkably diverse and depends on the speaker, but also the person’s mindset, 
health, and other factors. Additionally, people have broad ranges of dialect, vocabulary 
and syntax, which can lead to several types of ambiguities [ny.edu]. Therefore, validation 
of the service and its actual usability is a critical step where experience is a key success 
factor.

Future evolution
Lastly, operators may want to continuously improve the service by expanding the use cases 
and invest over the long term to stay ahead of their competitors in this new promising 
market. In this case they need to ensure they rely on trusted engineering resources and 
people with skills that are strongly related to their own specific brand, country, customer 
segment, market approach, etc. In-home IoT (Internet of Things) is a typical service 
category that can be further developed when having a voice device in the main room 
of the house, for instance a set-top box with far-field microphones, without the need to 
invest in another voice assistant. But we will see there is still much to be considered.

Potential customer fears/resistances

End-users clearly appreciate voice control systems. However, the literature [pwc] 
describes potential pain-points that operators typically need to consider and manage:

The first challenge is about limitations of understanding, accessibility and experience of this 
advanced technology by a significant fraction of the population. A proportion of people 
might not typically have access to smartphones and voice assistants (influencing factors 
include age, socio-economic conditions, health/disability, etc). These populations may 
experience discomfort with the new communication paradigm, including unfamiliarity/
misunderstanding of when voice input is possible. Teaching and education can overcome 
this, and operators often very efficiently manage this type of communication.
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Various incidents have very publicly surfaced in the recent past in which audio data of voice 
assistant systems was processed and leaked by human operators in various facilities. There is 
rising general awareness of the issues surrounding data privacy and protection. Therefore, it is 
crucial for operators to create trust, and to assure their customers that their private conversations 
stay private.

Besides transparency and effective communication, these challenges can also be overcome by 
hardware and software implementations such as:

Additional button on the hardware with which the user can switch off the 
microphone with a mechanical “feel”

Visible indicators on the hardware and software to show when the microphone is 
switched on

Visible indicators on the hardware and software to show when the device is actively 
listening

Clear opt-out options from within the software

Enabling granular level of data-sharing through settings in self-care

Information about the purpose and handling of sensitive data in the onboarding 
process of the software (e.g. in a tutorial)

Giving the users the choice to achieve a similar experience without voice 
technology to prevent the feeling of a “technology lock-in”

The [Guardian] articulately describes the traditional “Big Browser” 
fear: people potentially dislike being continuously listened to. The 
reliable accurate detection of the “wake word” that starts the 
transmission to the cloud for Natural Language Processing (NLP) is 
a key asset. To further address this, operators ideally have a strong 
relationship with their customers and can explain how the technology 
works, what it can do and cannot do, such as “understanding” complex 
(or out of the service context) sentences.
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A majority of leading operators have reached the same conclusion: voice assistants, 
particularly Google Assistant in the Android TV Operator Tier context, increase the 
value of the content super-aggregator business.

It simplifies the introduction of new services, facilitating access to a manageable 
abundance of content, delivering an intuitive interface to the recommendation system, 
simplifying the user journey in the jungle of new content, content types and delivery 
methods. It also focuses the attention of customers on the experience delivered by the 
operator, strengthening the brand and the relationship. Finally it enables new types 
of services, such as home automation, further expanding the operator reach.

Voice assistant is the future

We will see in the next chapters that the development of devices and 
services, and the definition and implementation of strong differentiating 
features, need to be steered with particular care. Working with experienced 
technology partners in this rapidly changing field has demonstrable value.



Technology dive: how does it work? 03

Key steps in a voice interaction using a Technicolor+3SS Android TV Operator Tier device

In this chapter, we dive into the underlying technology of voice assistants.

Global process

The schematics below describe the long “pipeline” of complex operations that enable 
voice services with Google Assistant technology on Android TV. They effectively explain 
the steps that take place when a user interacts with the operator’s service using voice. 
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We can split the processing to implement the Google Assistant into two main parts: 
inside the device and in the cloud. Developers can adjust the repartition depending 
on the features required, context, progress of technology, hardware support and other 
influencing factors.

As the STB manufacturer, Technicolor oversees the quality of the first processing 
steps, the implementation of the algorithms on the best-suited hardware/model, and 
the end-to-end integration. As the VUI (Voice User Interface) designer, 3SS manages 
the later steps, notably through cloud-to-cloud integration. 

Then the operator can customize the steps that are relevant for its services. For instance, 
there would be extremely limited value in changing the voice to text engine (aka 
Automatic Speech Recognition), because this is very independent from the operator 
context, while the Natural Language Processing deserves deep attention and highly 
depends on the context, the culture, the target audience, etc.

We explain the above-mentioned key steps in detail below.

Custom device actions [custom]: These enable operator-specific keywords and simple 
sentences. It is a powerful way to expand beyond Google Assistant’s traditional reach 
by enhancing its vocabulary and functionality. On-Device is the traditional 
Assistant integration in the Operator Tier program: in a conventionally engineered 
on-device deployment, metadata displayed in Google Assistant search results 
originates from Google, but the operator can only push one watch action in results, 
and it’s shown right next to third-party content. But more modern cloud-to-cloud 
integration broadens the possibilities for Google Assistant to be far more immersive 
for the viewer, and offering up to three, potentially customizable, watch actions. 
Deep integration empowers the operator to seamlessly manage and personalize 
results that not only trigger actions on the device but enable new possibilities for voice 
usage.

© Copyright 2020 Technicolor & 3SS

Advanced features

In this sequence it is important to note that with the right architecture, 
intelligent integration and advanced software, the utility and experience of 
the Google Assistant can be elevated beyond that possible with traditional 
or standard Google Assistant integration. This is where operators can 
truly differentiate in the long run, enabled by working with experienced 
specialist partners.
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Dialog flow [dialog]: this is the Google technology that enables chatbots. It allows the 
vocabulary of Google Assistant to grow, in any language, and increases its understanding 
of business- or TV-specific use cases. This technology is optimized for the Google 
Assistant, and allows complex scenarios, with discussions and context management. The 
VUI designer extends this technology to the STB context by adding business-specific 
knowledge and taking into account the video framework.  It enhances NLU (Natural 
Language Understanding), extending the understanding of words and commands 
which Google Assistant does not immediately understand out of the box. Dialog flow 
technology enables additional TV-specific use cases, such as “show me my recordings” or 
“what’s on catch-up?”. Advanced architecture and software integration can significantly 
increase the usefulness of Google Assistant, thereby improving the user experience and 
adding value. 

Operator cloud syndication [cloud] enables further customization steps and delivers 
extra benefits compared to traditional on-device integrations, under favorable 
conditions. In a nutshell, it provides an API so that the operator’s cloud services can 
exchange information with the Google Cloud while processing voice commands. Using 
this method, the VUI designer can extend the Assistant with unprecedented capabilities, 
while still relying on the strong technology basis of Google. Since this implementation 
is cloud-based, it functions independent of the specification details of the physical STB 
and will be reused for the operator’s other products. The operator gets better control of 
search results, can prioritize ‘owned’ content and branding in results.

In general, the reach of search and recommendation is expanded in the cloud by 
aggregating information from the operator’s databases (e.g. through cloud syndication), 
Google metadata, and also information from Google partners that share some of their 
own data [netflix]. With the right architecture and integration, the VUI designer can also 
introduce third-party recommendation engines to enhance search and recommendation 
even further.

Cloud-based integration can make Google Assistant communicate with 
both Google Assistant Cloud Service and the operator’s Cloud Service 
connected to the operator’s back-end. Using docker-based microservices 
enables cost-effective auto-scaling while ensuring extremely fast response 
times. Operators can remotely prioritize, personalize and accelerate search 
results display. Also, the operator can more seamlessly manage service 
delivery on multiple devices in parallel to STBs.
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The most generic output of the Google Assistant is to trigger an INTENT on the STB. 
This is the regular way for a controlling application (here the assistant) to control an 
acting application (the operator app, or Netflix, etc.) with commands that are predefined 
by the acting app. Therefore, any acting app can be expanded with voice control, and 
the intelligence of the controlling process is bound only by the capabilities of the VUI.

The whole process must be refined with several stages, taking into account 
various types of interactions and evolutions of the services, e.g. depending on 
education/skills level, the adherence to new technology, the understanding 
of assistant behavior, etc. Again, here the ability to leverage the experience 
of previous deployed projects yields key benefits in optimizing and maturing 
the User Experience.



 Insights gained from delivered projects04
The combined real-world experience 
of Technicolor and 3SS represents a 
significant knowledge base from which 
operators looking to deploy Google 
Assistant for their Android STBs can 
benefit. Some stages described in the 
previous section, such as  “Automatic 
Speech Recognition” are well mastered by 
Google and have little inter-dependency 
with Technicolor or 3SS. However, most 
of the other stages are not yet completely 

stabilized, or their performances depend 
heavily on design choices made by the 
implementer or they depend on specific 
operator decisions. 

In this regard, Technicolor and 3SS can 
bring to operators the knowledge of earlier 
implementations, a deeper understanding 
of proven operator success 
strategies and an encompassing grasp 
of technical feasibility. 

3SS can customize the Google Assistant with several levels of sophistication from the 
simplest to the most complex. For instance, the project can easily start with commands 
made of two or three words in a fixed order. This technology is well understood and now 
ready to be deployed. Then the operator can over time gradually add more contextual 
and conversational items, progressively building the knowledge of user behavior in its very 
specific environment, and getting feedback from the users, the services’ consumption 
patterns, etc. 

Because most of these new voice possibilities are managed at the application level or 
in the cloud, the operational cost of new feature introduction is minimal, provided the 
STB and VUI partners have established from the start an architecture that supports 
evolutions.

Indeed developing an Android TV set-top box with a voice assistant is still an art. 
While the operator plays a prominent role in defining and refining the targets, the main 
compromises and the customer base for test and validation, it is important to rely on 
trusted partners whose combined experiences provide strong guidance based on earlier 
deployed projects, state of the technology, customer feedback and successful use cases.

Project perspective
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This trusted relationship between the partners must be strong to enable smooth 
cooperation. In this regard, we believe that the clear role-split between 3SS and 
Technicolor helps: there is no overlap between the companies, no conflict of interest, 
so all parties are always focused on the project’ s success. 

In such developments, management teams should support project organization 
using fully Agile methodologies, including SAFe (Scaled Agile Framework). Agile 
methodologies allow individual teams to focus on delivering value rather than merely 
scope and dramatically reduce lead time between definition and delivery of a product, 
cutting waste and enhancing quality. SAFe takes agile development to the next level, 
enabling scaling and broadening of reach, blending in third parties for major delivery 
projects. SAFe is becoming widely recognized for its ability to accelerate and optimize 
large scale system deployments.

As specifications evolve over time - influenced by technical risks, user experience 
refinement, forecast behavior of population sub-groups, new business opportunities and 
customer feedback about deployed products - the implementation of a large part of the 
processing as downloadable applications and cloud components is important to improve 
flexibility.

Partners organize the work efficiently when they can develop their own contributions  
independently, with a clear contract for integration points, each partner understanding 
what its peers require. Of course, specification helps, but a shared, collaborative 
experience with common understanding of Agile is of paramount value.

As usual, targeting and A/B testing capabilities through the whole system empower 
operators to quickly and clearly understand what new features will appeal to viewers, 
leading to faster and more successful product enhancements and launches. This is even 
more important in the case of voice assistants, because the behavior of end-users is less 
predictable, with a higher variability potential.

Device design and hardware

The definition of services/use-cases and of the hardware setup of the voice subsystem 
are interdependent, so the operator and its partners must consider them simultaneously.
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Far Field vs Near Field

A first critical choice is to balance between far-field and near-field implementations. 
These cryptic audio processing terms (see [Datascience] and [Siemens] for detail) 
usually refer to two different setups that lead to different constraints and services.

“Near Field” usually means “microphone on the remote control”. The industry 
developed this setup first, because it is similar to traditional ways of grabbing voice 
and easily removes ambient sound. However, the user experience involves 
several steps: find and grasp the Remote Control Unit (RCU), find the 
“microphone button”, make sure it is not pressed and released too soon/early 
when speaking…and the RCU batteries drain rapidly.

“Far Field” is a shortcut for “Microphones on the set-top box”. The STB embeds 
several microphones, usually two, but sometimes more. This helps to separate 
the voice of the speaker from ambient sound and provides opportunities for new 
features. The STB also embeds a loud-speaker that delivers audio feedback when 
the connected TV set is turned off. The user simply speaks, and the STB waits for 
a “wake word” to start grabbing voice. The experience is lean and straightforward, 
but it also generates technical challenges: design of microphone-friendly STB, 
removal of ambient sound, additional audio processing, etc. However it creates a 
set of opportunities: more natural audio feedback, identifying the speaker through 
his or her voice, locating his/her position in the room, augmenting the use cases 
(such as home environment controls) even if the TV is off.

Technicolor can implement far-field STB as a subsystem: microphones, loud-
speakers, LEDs for visual feedback, USB connection to the STB for power 
management, and sometimes an audio DSP (digital signal processor). Most 
of the processing, and at least the higher-level protocols and processing (the 
“intelligence”) is done in the STB. Since this process is implemented as Android 
applications, it can be easily renewed through application upgrade. The designers 
can instantiate this subsystem with three modes that behave very similarly, but 
have a different presentation:
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• An external accessory, connected to the STB through a long cable allows the
user to place it in a strategic location, and enables a completely different
look, for instance similar to Google Home or Amazon Echo.

• An external accessory, very similar to the STB, with the same form-factor
can be hooked to the STB through hidden connectors without any visible cable.
This solution is as flexible as the external accessory as it still allows the operator
to propose it as an option.

22© Copyright 2020 Technicolor & 3SS

Technicolor Audio Wizard  accessory 

Technicolor Jade STB with its stackable Far Field Voice/speaker accessory 
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• The subsystem is completely integrated into the STB. This solution is less
flexible, requires a higher development and integration effort but provides a
lower material cost, smaller and more customized devices.

In theory, operators could also consider a fourth setup: adding an external 
and autonomous assistant device such as Google Home. This device is not to be 
confused with the STB accessory: a Google Home has its own CPU, its own Wi-Fi 
sub-system, its own power supply and management. The “intelligence” stays there 
and should be updated separately. Operators often dismiss this option because its 
incremental cost is higher, the software integration with the STB is more complex, and 
removal of the audio originating from STB is a challenge.

Augmented User Experience with Audio

Adding Far-Field Microphones is not only about adding audio capture interfaces, 
it also implies a complete redesign of the whole product concept, from hardware to 
User Interfaces. There is not yet a wide consensus about the overall user experience: 
should the STB embed a “Microphones-off” button to allay the fears of 
privacy-conscious customers? Should the audio feedback be identical when the TV 
screen is on or off?

The enclosure design, the material choice and the audio part are also interdependent. 
The STB may be placed differently in the room, it will be used with additional 
communication modes, and with more feedback methods. This modifies the required 
visual impression, and will be accompanied by differing user feelings, values and 
strengths generated by its physical appearance: a device to which the user speaks is 
not the same as a device operated with a remote control unit.

Audio interfaces also open the door to a new range of sensors and actuators, and to 
new processing requirements that are still evolving, being understood, and mastered. 
The whole design of the devices and the integration methodology need to consider 
those new flexibility options and uncertainties.

© Copyright 2020 Technicolor & 3SS
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Audio in a Far-Field Set-top Box

Technicolor has developed peerless knowledge of Far-Field microphones in the STB 
industry, developing innovative technologies, methodologies and tools. Designing the 
right product, test and industrialization methods involves many different skills and a 
global approach:

The mechanical design considers new constraints: a different location for the device, 
due to its new role, the choice of the enclosure and material, the minimization of vibration, 
echo and parasite noise. The positioning of microphones and loud-speakers is also a 
critical design choice: on one side, engineers want the loud-speaker to distribute sound 
within the whole room, and microphones to grab sound from locations where the users 
are probably located. On the other side, they also want to avoid interference between 
the loud-speaker and the microphone, to facilitate the removal of ambient sound that 
would mask the user’s voice.

The implementation of microphones and loud-speakers is also a challenge when the 
engineering team wants to reach best-in class performance, e.g. the frequency response 
that  delivers a vocal feedback with distinct tones and intonations, with the ability to grab 
the voice with good accuracy. The team needs to consider several conflicting parameters: 
the audio quality, the size of the device, the material used, the ability to manufacture the 
final product, the overall cost, the behavior of the system for its whole lifetime, the end 
user’s perception, the integration into the branding requirements of the operator, etc. 
To deliver the best quality, Technicolor has chosen to work with two distinct partners, 
renowned specialists of microphones on one side, loud-speakers on the other side. 
Since Technicolor has also the experience of developing Hi-Fi sound-bars, in some 
circumstances, this feature could be combined with the Google Assistant module.

Audio testing requires specific equipment and methods, for instance, using Technicolor’s 
own anechoic chamber* and the ones from partners has proved its efficiency. Engineers 
must find out how far the audio cleaning process will remove various ambient sounds, 
and the potential impact on further Automatic Speech Recognition steps. Being able 
to remove ambient sounds enables a simpler first processing step, and further steps 
will progressively introduce more realistic environments. The experience of previous 
projects enables Technicolor to define the right test patterns that mimic the most 
important use cases and grant that, when going in the field, audio processing has been 
thoroughly validated. Because the audio processes involve several microphones, the use 
cases take into account the location of the user, and therefore are particularly complex 
and numerous.

*A very specific room, with custom walls/ceiling/floor made with dedicated materials that absorb most of the
sounds, so that there is no echo. It allows engineers to grab the direct sound/noise produced by all devices and
process them.
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The STB manufacturer must ensure that the audio processing does not impact the real-
time behavior of the device. Depending on the specifications, features and available 
resources, this may result in the need to add a specific Audio DSP to perform the first 
stages of processing, and to verify the most demanding use cases. 

The manufacturer also needs to ensure there is no electromagnetic, thermal or mechanical 
coupling between the audio part and Wi-Fi, Bluetooth, CPU. This may require several 
stages of simulation and tests, in various configurations and use-cases.

Audio processing algorithms are not yet standardized, and their implementation on 
DSP, CPU or cloud is still an art with subtle interferences, notably because each stage in 
the processing pipeline can change the behavior of the subsequent stages. For instance, 
it’s not only about beam-forming or noise cancelling, it’s also about keeping a consistent 
audio quality that allows voice to be recognized and translated into text. Since these 
algorithms may be implemented on audio DSPs, software development is particularly 
challenging.

Technicolor has been working in this area for over five years and has 
developed a strong and trusted test protocol to ensure the efficiency of 
voice technology in Android TV STBs. The duration of a complete design 
cycle is typically one year when starting from a blank sheet, which clearly 
indicates that Technicolor’s strategy for anticipating needs and proactively 
developing the feature is a time-efficient strategy, amplified by experience 
and reuse of past project experiences and configurations.
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Designing and implementing voice experiences 05
Consumers increasingly expect to use 
voice control for more of their in-home 
services. But as we’ve already discussed, 
it is possible to take voice activation even 
further, to help TV service providers 
differentiate from “standard” Google 
Assistant integration, while deepening 
the interaction and relationship between 
the service provider and the subscriber 
through intuitive “conversations”. 

Significant and sophisticated system 
and architecture design, as well as skilled 
integration, are required to create a 
robust, reliable and valuable voice assistant 
experience, including optimizing Google 
Assistant for Android TV Operator Tier. 
The criteria for success and user value in 
voice experiences with a TV service are 
that the user has a natural feeling when 
engaging with the service, and that he or 
she gets valuable, accurate and actionable 
feedback or results at every step during the 
interaction. Users should not be required 
to learn unusual commands or specific 
terms, or to adapt one’s way of speaking 
in order to make the voice assistant 
understand them. Rather, users should 
be able to engage with the assistant using 
their “natural” language and speaking 
patterns. 

To achieve a high level of intuitiveness in 
voice-to-TV experiences, it is necessary 
for the operator to have a scalable 
system design and architecture capable 
of enabling all of today’s use cases while 
being future-ready, scalable and flexible 
enough to handle future ones.

When designing for voice, it’s crucial to 
first look at the specific requirements of 
each use case to understand the possible 
questions and spoken commands which 
might occur, the alternative ambiguous 
ways of articulating these queries, and at 
how all of these could be interpreted by 
the system.

The technical implementation must enable 
a high degree of flexibility as well as the 
capability for continuous enhancement of 
the assistant’s “vocabulary”. The system 
also needs to be prepared and planned 
to deal with the possibility of extended, 
meaningful conversations where needed, 
all within a frictionless user experience. 
To meet these requirements,  it must be 
possible to create new commands and 
conversation paths and to be able to 
test and adjust these based on gathered 
insights as well as metrics detailing success 
and usage.
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“Turn on TV”
“Play Game of Thrones” 
“Switch to CNN”
“Open YouTube”
“Turn parental controls on”

• “Dim the lights”
• “Set volume to 10%”

Advanced actions requiring additional contextual understanding:

• “Record this”
• “Switch to Kids Mode”

Voice interaction experiences in TV and entertainment can be split into three 
major categories: actions, search and conversations.

Actions

The user will request a certain action and intent and the device/service will perform an 
operation with visual on-screen feedback or a resulting activity. In this case, the user’s 
intention is to execute a specific “task” by simply saying what he or she desires.

The following examples show the variety of “commands” that people are commonly 
using today:

Basic actions:
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From the list above, there are unique use 
cases which require an increased inherent 
intelligence in the system. To carry out 
these commands, the operator requires 
architecture and a system that delivers 
more advanced capability. To execute 
“Record this”, Google Assistant needs 
to understand what the user is watching 
at that precise moment. To be able to 
successfully execute the command “Switch 
to Kids Mode”, for example, the operator’s 
system additionally needs to be capable 
of setting up a secure ring-fence for a 

kids-only space, with parental controls. 
The system also requires the capability 
to dynamically consider multiple aspects 
of the user’s context, and be able to 
capture rich real-time information about 
the user’s current situation (subscriber’s 
identification and profile, device used, 
content type, etc.) and to make it 
available to be processed. The data needs 
to be rapidly and accurately understood 
and analyzed for the system to correctly 
execute the desired action.
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Here the user is searching for something specific and expects a selection of results to 
choose from, as is common for any other UI search. The principal benefit with voice 
search over using a time-consuming and inconvenient on-screen keyboard, is that the 
input for the same query – with the user simply vocalizing a request - is usually much 
faster, more intuitive and allows for more “complex” queries. The search capability and 
success of Google Assistant is dependent on the type of integration. Google Assistant 
with a typical system set-up can very easily manage simple search commands. However, 
extra capability must be built into the integration to enable commands of a higher level 
of sophistication.

The following are examples of search commands which require certain additional system 
design and granular processing to enhance Google Assistant’s out-of-the-box capability. 
With these extra integration features, the commands below are easy to execute via voice 
search, but usually too complex, or not supported, with a UI search, or even a standard 
Google Assistant integration:

• “Show me action movies”

• “Show me comedy movies with Adam Sandler” 

• “Show me the latest news about COVID-19” 

• “What’s on TV right now?”

• “What’s on catch-up?”

Search
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Referencing Dialog Flow, for these searches to function correctly and satisfy the user, 
for example, the operator’s system needs to be configured to understand genre (action) 
and the content type (movie). The illustration below shows possible search results for 
the query “Show me action movies”:

30© Copyright 2020 Technicolor & 3SS



Users will interact with their next-generation TV service more regularly and will value it 
more as the usefulness of Assistant grows. Deep integration of Google Assistant, and 
advanced data management, can enable conversational discovery, enhancing customer 
satisfaction. These are dialogues, cases in which Google Assistant requires additional 
information in order to understand and execute more sophisticated commands. The user 
is asking for something that can result either in an action or a search, but in some cases 
a conversation is required so that Google Assistant fully understands the user’s context 
and/or intent. With conversations, enabled by deep Google Assistant integration, the 
user can go through a multi-step interaction with the Assistant in which multiple levels 
of input can be given and processed. The conversation can take different branches 
depending on the content, similar to chatbots. The following example is a sports use 
case that would be extremely useful to the viewer, but in today’s typical voice assistant 
product integrations, is often not yet supported.

“Show me the latest news about my soccer club”: When asked this question for the first 
time, the Assistant needs to ask “What is your favorite club?”. When subsequently given 
the same command, the Assistant needs to be able to know who the user is, and consult 
stored information and the user’s profile, in order to immediately fulfill this request. 

Conversations – the most powerful interaction with the user
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Google Assistant can be integrated so that conversations can be enabled either by 
using the platform’s conversation-engine (e.g. Dialog-flow for Google Assistant) or by 
developing the server-side logic so that Google Assistant engages with the user based 
on his or her input and then responds accordingly. Developing the server-side logic 
yields more flexibility, with greater personalization and utility, but of course this increases 
the integration and maintenance efforts required.

Besides ensuring Google Assistant’s ability to understand voice commands and engage 
in the conversation with the user, another key to successful service adoption is to ensure 
the Assistant has the capability to understand the context of the user and the specific 
“lingo” or vernacular for the service. 

Knowing which content the user is currently consuming or has access to, and the 
environment in which the user is currently engaging, helps to equip Assistant with the 
right actions and the ability to give the best feedback. 

A simple example could be “Record this” for which Google Assistant must know what 
“this” means. 

A more complex example could be “Continue to watch this movie in my bedroom” for 
which the Assistant must also understand which device is being referred to by the word 
“bedroom”.

Also commands like “Show me yesterday’s highlights” require an understanding of what 
“highlights” the current user means - for example highlights from their favorite sports, 
from a specific Big Match, or more generally from the day’s news.

For the most powerful conversational experiences, Google Assistant integration should 
be architected to enable this advanced level of information capture and understanding, 
with the ability to reference  earlier conversations with the user, and with ongoing, reliable, 
consistent capacity to “learn”.

Interacting via voice with an operator’s STB or smart TV also has other important 
implications for the UX which must be considered. The system must have the ability to 
handle ongoing video/audio in a way that does not conflict with the voice interaction and 
also does not harm the viewing experience.

As laid out above, a very important aspect of the software-side implementation for 
Google Assistant is the business logic and the flexibility thereof to continuously enhance 
the service. These requirements can be best achieved with a fully cloud-based solution.
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Advantages of cloud-based Google Assistant 
deployments06

There are multiple advantages to the newer 
cloud-based Google Assistant integration 
approach. Using the cloud makes service 
and feature testing and adapting easier. 
Intelligence can be updated at any time. 
Scaling and more efficient and successful 
use of decision engines are enhanced with 
cloud-to-cloud. 
Leveraging masses of data is better 
enabled in a cloud environment.

Cloud-based integration can make 
Google Assistant communicate with both 

Google Assistant Cloud Service and the 
operator’s Cloud Service connected to the 
operator’s back-end. Using docker-based 
microservices enables cost-effective 
auto-scaling while ensuring extremely fast 
response times. Operators can remotely 
prioritize, personalize and accelerate 
search results display.

Also, the operator can more seamlessly 
manage service delivery on multiple 
devices in parallel to STBs.
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The implementation of the business-logic that underpins the voice interaction 
process can be split into four areas:

1- Analysis and parsing of the voice input given by the user

The best results for this can be achieved by using state-of-the-art NLU (Natural 
Language Understanding)  systems that can extract and qualify the information. 

Every voice engine in the market comes with its own NLU capabilities. While they have 
good capabilities for general language processing, these NLUs often do not fully 
understand operator- or TV-specific terms or terms relating to the service. 

With cloud-based deployments, the service provider is free to pick the service and 
technology for NLU which best matches business and technology needs. Also, using 
the cloud enables the service provider to switch the NLU without an impact on the 
actual client-side implementation. Additionally, the operator can more easily add the 
capabilities of of a second NLU or recommendation engine to augment the pre-existing 
capabilities.

Example of Natural Language Understanding (NLU) with Google Assistant in action
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• A search result
• An interaction with the service
• The start of a conversation, and which person is speaking

For this, the system must have a deep understanding of the services and data to query 
in order to fetch the correct information and/or process the data based on the user’s 
request.
Connecting to the right APIs and efficiently handling the data for aggregation and 
processing can be achieved easily with scale with a cloud deployment and also allows 
ongoing improvements of the business logic implementation.

3    -  Triggering the action

If triggering the action from the cloud, as opposed to from the device as with a local 
implementation, some network latency is naturally added, but the information that can 
be passed along is much higher in volume and more granular.
More importantly, triggering the actions on other devices and interaction with other 
remote systems can be achieved much easier and with higher robustness from the cloud. 
In addition, having the logic and decisions be remote allows better monitoring and 
tracking of usage and results, again enabling a better base for service improvements.

4 - Going to the next or final step of the conversation

As a combination of the first and second steps, the system will now decide whether the 
user’s request is completely processed with the triggered action from step 3, or if the 
conversation must continue to exchange further information.

If further information exchange is required, the conversation can continue using the 
same processes used earlier in the interaction until the satisfactory conclusion is reached.
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2 - Determination of the right action and response

Once the input which the user has given is understood, and all relevant parameters and 
actions are known, the most important step of the voice experience is completed. 
The service must then decide what is the correct result, including the type of result for 
the request, e.g.:



Summary07
Moreover, voice can help the operator 
understand the user more deeply, through 
intelligent data capture and manipulation.

The operator can get a fuller 
understanding of the user’s tastes, habits 
and wishes, garnered through his or her 
verbal conversations with the service. The 
operator has the opportunity to get to 
know the user as he or she interacts with 
the service in a natural way on topics from 
search and discovery, to their Quality of 
Experience, through to customer support.

In particular, cloud-to-cloud integration 
broadens the possibilities for Google 
Assistant, and can make interacting with 
Google Assistant far more immersive. 
Deep integration empowers operators to 

Getting and leveraging this fuller all-round 
understanding of the user in a seamless way 
is complex, but possible by combining the 
right technologies, integration approach 
and system architecture. 

Leveraging software innovations today, 
service platforms can be engineered to 
give Google Assistant extra tools including 
transformative new search capabilities. 
Software can significantly deepen standard 
Google Assistant integration, enriching its 
usability.

seamlessly manage and personalize results 
that not only trigger actions on the device 
but enable a variety of new possibilities for 
voice usage.

Operators can create their own bespoke value-adding sets of commands 
to trigger a diversity of actions in the app which the viewer might like 
to do – from customer support-related actions like billing queries to 
PVR instructions and management of advanced parental controls. This 
encourages subscriber loyalty through deeper engagement with the service 
using voice technology.
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Google Assistant is set to evolve to 
be an even better ‘learner’ as voice 
technology progresses, and as AI and ML 
keep pushing the envelope and further 
deepening viewer engagement. Users will 
increasingly consider voice control to be 
a reliable, highly valuable tool, and they 
will interact with their next-generation TV 

service more regularly and truly begin to 
consider it a bona fide “Assistant”. When 
Assistant usage grows, the user starts 
to have a deeper, longer conversation 
with the service. Loyalty is promoted 
and marketing opportunities wait to be 
uncovered.

Through smart use of Google Assistant, based on our understanding of its 
growing value in the subscriber-operator relationship, service providers can 
further differentiate their offerings, enhancing customer satisfaction by 
offering new capabilities, better discoverability, and ultimately maximising 
business potential.
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Conclusion08
Voice assistants are a major game changer 
for Operators worldwide. Voice control 
can galvanize the service provider’s 
relationship with the end-user, while 
enabling new services, and indeed new 
revenue opportunities. Android TV 
Operator Tier eases the path for operators 
to super-aggregation, and sophisticated 
Google Assistant integration can be a 

Google Assistant can transform the way 
the viewer interacts with the service, 
enabling a strong operator competitive 
opportunity. Even if core technology is 
standardized, the possibilities for deep 
customization and personalization, and 
the resultant higher user appeal and 
monetization possibilities, are massive. 
Additionally, the operator can continue 

major differentiator. Desirable content 
becomes easy for the viewer to find and 
the TV service is significantly easier to 
use. This is particularly important to 
operators with ambitions to become 
«super-aggregators» and eager to deliver 
a holistic, natural and intuitive interface to 
a plethora of services and content classes.

the development of new services in a 
roadmap spanning the whole lifetime of 
the device, building on successes and 
removing any identified barriers. Against 
a backdrop in which all other elements of 
the user experience are stable and mature, 
the possibilities enabled by a reliable 
voice assistant represent the new frontier. 

The STB is particularly well suited for this new kind of user experience, 
notably when equipped with Far Field Microphones, because it reuses 
most of the pre-existing hardware and software, leading to well-integrated 
interfaces and faster, resource- and cost-efficient projects.
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Making this new type of experience a 
reality for video, especially considering 
the multiplicity of content sources and 
content types, does not happen right 
out of the box With the know-how of 
experienced technology innovators such 
as 3SS and Technicolor, operators can 
successfully navigate all the hardware, 
software and integration complexities that 
underpin a successful Google Assistant-

enabled pay-TV service. Understanding 
and mastering the key technologies are 
first steps. Delivering a successful product 
and loyalty-enhancing service is also about 
the structure of the project, the ability to 
build an adaptable architecture, to refine 
the services, set specifications and to 
test, to rapidly discover opportunities and 
implement them.  

Innovation in this exciting domain is happening every day, and rapidly. By 
embracing it, and choosing experience-rich technology partners, operators 
can create future-ready, differentiating Android TV and multiscreen services 
that attract and retain consumers, while benefitting from unprecedented 
monetization opportunities. In parallel, people get the easy-to-use, 
engaging next-gen TV experience they crave.
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