wO 20247258419 A1 |0 0000 KOO0 00 0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

World Intellectual Propert J
(o wer Orgmiation 2 0 OO0 OO0 00O 00

International Bureau % (10) International Publication Number

WO 2024/258419 Al

(43) International Publication Date
19 December 2024 (19.12.2024) WIRPOIPCT

(51) International Patent Classification: (72) Inventors: GERARD, Kyle, 1600 Amphitheatre Parkway,
GO6F 16/9032 (2019.01) GO6N 20/00 (2019.01) Mountain View, California 94043 (US). ISERT, Carsten;
GO6F 16/9535 (2019.01) 1600 Amphitheatre Parkway, Mountain View, California

94043 (US). D'HALLUIN, Florent, 1600 Amphitheatre
Parkway, Mountain View, California 94043 (US).

(74) Agent: HIGDON, Scottetal., 3939 Shelbyville Road Suite
201, Louisville, Kentucky 40207 (US).

(21) International Application Number:
PCT/US2023/034691

(22) International Filing Date:
06 October 2023 (06.10.2023)
(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
(26) Publication Language: English AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL,CN, CO, CR, CU, CV, CZ,DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

(25) Filing Language: English

(30) Priority Data:

18/208,601 12 June 2023 (12.06.2023) US HN. HR. HU, ID. IL, IN, IQ. IR. IS, IT, JM. JO. JP. KE. KG.
(71) Applicant: GOOGLE LLC [US/US]; 1600 Amphitheatre KH, KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY,
Parkway, Mountain View, California 94043 (US). MA, MD, MG, MK, MN, MU, MW, MX, MY, MZ, NA,

NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO,
RS, RU,RW, SA, SC. SD, SE, SG, SK, SL, ST, SV, SY, TH,

(54) Title: PROACTIVE PERSONALIZATION OF MULTIMEDIA CONTENT AND DIALOG CONTENT THROUGH UTILIZA-
TION OF LARGE LANGUAGE MODEL(S)

ML oo 200
=] CONTEXT ENGINE 113 MODEL(S)

115A

A

A 4

USER INPUT ENGINE CONTEXTUAL DATA LLM ENGINE
111 Z 202 150A1/150A2 LM OUTPUT 204

b

A A 4 A 4

STRUCTURED LLM f STRUCTURED LLM 7 MULTIMEDIA CONTENT
USER INPUT 208 QUERY ENGINE 181 QUERY 203 ENGINE 182

b

TRIGGERING ENGINE STRUCTURED LLM MULTIMEDIA
184 TRIGGER DATA 201 CONTENT 205

RENDERING ENGINE
112

TEMPORAL ENGINE TEMPORAL DATA DIALOG CONTENT
185 207 206

DIALOG CONTENT
ENGINE 183
FIG. 2 183

(57) Abstract: Implementations described herein relate to causing a client device to initiate streaming of multimedia content and causing
the client device to render dialog content before and/or during the streaming of the multimedia content. Processor(s) can generate a
structured large language model (LLM) query that can be processed to generate LLM output. The LLM output can include, for example,
an indication of the multimedia content and the dialog content. In some implementations, the processors(s) can determine when to
generate an additional structured LLM query to continue the streaming of the multimedia content, and proactively cause additional LLM
output to be generated based on the additional structured LLM query. In additional or alternative implementations, the processor(s) can
determine when to cause the dialog content to be rendered with respect to the streaming of the multimedia content.

[Continued on next page]



WO 2024/258419 A | [IN1I] )00 000000 VRSO0 O

TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS,
ZA,ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, CV,
GH, GM, KE,LR,LS, MW, MZ NA,RW, SC, SD, SL, ST,
SZ, TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ,
RU, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT,
LU, LV, MC, ME, MK, MT, NL, NO, PL, PT, RO, RS, SE,
SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:
— as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

Published:
—  with international search report (Art. 21(3))




WO 2024/258419 PCT/US2023/034691

PROACTIVE PERSONALIZATION OF MULTIMEDIA CONTENT AND DIALOG CONTENT THROUGH
UTILIZATION OF LARGE LANGUAGE MODEL(S)

Background

[0001] Various generative models have been proposed that can be used to process natural
language (NL) data, contextual data, and/or other data, to generate output that reflects
generative content that is responsive to the data. For example, large language models (LLM(s))
have been developed that can be used to process NL content data, contextual data, and/or
other data, to generate LLM output that that reflects NL content and/or other content that is
responsive to the NL content data, contextual data, and/or other data. For instance, an LLM
can be used to process NL data of “play a song for me” and contextual data of a user’s music
preferences, to generate LLM output that reflects several responsive multimedia media
content items that are tailored to the user based on their music preferences. However, current
utilizations of generative models suffer from one or more drawbacks.
[0002] As one example, many LLMs only generate LLM output in response to receiving
explicit NL data from a user, such as a query or prompt that solicits responsive content items.
However, for some scenarios, the contextual data may be sufficient to generate the responsive
content items and without any explicit NL data. Generating the LLM output in response to
receiving explicit NL data from the user can not only result in an increased quantity of inputs
being received from the user, but generating the LLM output in response to receiving explicit
NL data from the user can also result in increased input lengths being processed by the LLMs,
thereby wasting computational resources. Further, generating the LLM output in response to
receiving explicit NL data from the user can result in increased latency in ultimately rendering
the responsive content items for presentation to the user since the LLMs may not begin
processing any of the aforementioned data until the explicit NL data is received from the user,
thereby increasing a duration of an interaction between the user and the LLMs.

Summary
[0003] Implementations described herein relate to causing a client device to initiate

streaming of multimedia content and causing the client device to render dialog content before
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and/or during the streaming of the multimedia content. Processor(s) can generate a
structured large language model (LLM) query that can be processed to generate LLM output.
The LLM output can include, for example, an indication of the multimedia content and the
dialog content. Notably, the structured LLM query can be generated based on at least
contextual data associated with a user. Accordingly, not only can the multimedia content that
is streamed at the client device be personalized to the user, but the dialog content that is
rendered at the client device before and/or during the streaming of the multimedia content
can also be personalized to the user.

[0004] For example, assume that the user launches a software application that is capable of
streaming multimedia content. In this example, the user launching the software application (or
providing other input indicating a desire to initiate the streaming of the multimedia content via
the software application) can be initially utilized as a trigger to generate the structured LLM
query. Further assume that the processor(s) generate the structured LLM query and based on
at least the contextual data associated with the user, and cause a LLM (e.g., that was
previously fine-tuned to handle processing the structured LLM query) to process the structured
LLM query to generate the LLM output that includes the indication of the multimedia content
and the dialog content. In this example, the contextual data associated with the user can
include music preferences of the user, video preferences of the user, sports preferences of the
user, news preferences of the user, music or video listening habits of the user, search results
associated with the multimedia content, and/or other data. Accordingly, the multimedia
content that is streamed at the client device will conform to the preferences of the user and
the dialog content will include information about the multimedia content and/or interests of
the user, thereby providing a personalized experience in consumption of multimedia content.
[0005] In some implementations, the processors(s) can determine when to generate an
additional structured LLM query to continue the streaming of the multimedia content, and
proactively cause additional LLM output to be generated based on the additional structured
LLM query. In some versions of those implementations, the processor(s) can determine to
generate the structured LLM query based on completing rendering of the dialog content that
was generated based on a previous structured LLM query. For example, in response to the

given dialog content that was generated based on the previous structured LLM query being
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audibly and/or visually rendered for presentation to the user, the processor(s) can determine
to generate the additional structured LLM query to proactively obtain subsequent multimedia
content and subsequent dialog content. The processor(s) can cause the subsequent
multimedia content and the subsequent dialog content to be pre-cached at the client device.
This enables the processor(s) to reduce latency in causing the subsequent multimedia content
and/or the subsequent dialog content to be rendered at the client device since it is already pre-
cached at the client device when they need to be streamed and/or rendered for presentation
to the user.

[0006] In additional or alternative versions of those implementations, the processor(s) can
determine to generate the additional structured LLM query based on a given persona, from
among a plurality of disparate personas, that is utilized in generating and/or rendering of the
dialog content being changed. For example, the software application that was launched to
initiate the streaming of the multimedia content can include settings that enable the user to
change the given persona that is utilized in generating and/or rendering of the dialog content.
The given persona can be embodied by, for example, a given vocabulary that is specific to the
given persona, a given set of prosodic properties that is specific to the given persona and that
is utilized in synthesizing the dialog content for audible presentation to the user, and/or a given
set of visual cues for a visualized representation of the given persona (e.g., an animated avatar
or entity) that includes at least some visual cues that are specific to the given persona and that
includes some visual cues that are common amongst multiple personas of the plurality of
disparate personas (e.g., waving, certain facial expressions, etc.). By changing the given
persona, the user can effectively change information included in the dialog content and/or how
the dialog content is rendered. The settings can also enable the user to change music
preferences, video preferences, news source preferences, sports team preferences, and/or any
other preferences associated with any multimedia content.

[0007] In additional or alternative versions of those implementations, the processor(s) can
determine to generate the structured LLM query based on receiving an indication that a user of
the client device has provided input that dislikes the multimedia content and/or to skip the
multimedia content. For example, the software application can include corresponding

selectable graphical elements that, when selected, indicates that the user dislikes a song (or
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other multimedia content) and/or the user desires to skip the song (or the other multimedia
content). In this example, the selection of one or more of the corresponding selectable
graphical elements can be utilized as a signal to generate the additional structured LLM query.
[0008] In additional or alternative implementations, the processor(s) can determine when
to cause the dialog content to be rendered with respect to the streaming of the multimedia
content. In some versions of those implementations, the processor(s) can identify multimedia
content metadata that is associated with the multimedia content. The multimedia content
metadata can include, for instance, information associated with the multimedia content, such
as a duration of the multimedia content, timestamps for the multimedia content that identify
various portions of the multimedia content (e.g., an intro, a bridge, an outro, and/or other
portions of the multimedia content), listening and/or viewing metrics associated with the
multimedia content (e.g., whether a particular portion of the multimedia content is popular
and/or typically listened to or viewed by a threshold quantity of users), and/or any other data
associated with the multimedia content. In these implementations, the processor(s) can
determine, based on the multimedia content metadata that is associated with the multimedia
content and based on the dialog content, when to render the given dialog content at the client
device and with respect to the streaming of the given multimedia content.

[0009] For example, the processor(s) may typically determine to render the given dialog
content during an intro portion of the multimedia content in an attempt to utilize the dialog
content to introduce the multimedia content. In some of these examples, listening and/or
viewing metrics associated with the multimedia content may indicate that the intro portion of
the given multimedia content is the most popular portion of the multimedia content.
Accordingly, in these examples, the processor(s) may determine to render the dialog content
during a bridge portion of the multimedia content or an outro portion of the multimedia
content, and instead of the intro portion of the multimedia content. In other of these
examples, a duration needed to audibly render the dialog content may exceed a duration of
the intro portion of the multimedia content such that the audibly rendering of the dialog
content would overlap with spoken words included in the multimedia content. Accordingly, in

these examples, the processor(s) may also determine to render the dialog content during the
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bridge portion of the multimedia content or the outro portion of the multimedia content, and
instead of the intro portion of the multimedia content.

[0010] In additional or alternative versions of those implementations, the processor(s) can
determine, based on content included in the dialog content, when to render the dialog content
at the client device and with respect to the streaming of the multimedia content. As noted
above, the dialog content may not only include information related to the given multimedia
content, but may also include other information, such as information from various news
sources or related to various sports teams. In these instances, the content may include
noteworthy information, such as breaking news stories or sports stories. Accordingly, in these
instances, the processor(s) can determine to render the dialog content immediately to convey
the breaking news stories or sports stories regardless of the multimedia content metadata. In
this manner, the processor(s) can proactively provide information for presentation to the user
in a timely manner when appropriated.

[0011] Insome implementations, the software application can be a first-party software
application, whereas in other implementations, the software application can be a third-party
application. As used herein, the term “first-party” is associated with a first-party entity that
manages and/or hosts the LLM described herein, whereas the term “third-party” is associated
with a third-party entity that is a distinct entity from the first-party entity that manages and/or
hosts the LLM. Accordingly, in implementations where the software application is a third-party
software application, the first-party entity can provide the LLM and/or the personalization of
the multimedia content and/or the dialog content as a service to the third-party.

[0012] The above description is provided as an overview of only some implementations
disclosed herein. Those implementations, and other implementations, are described in
additional detail herein. Further, it should be understood that techniques disclosed herein can
be implemented locally on a client device, remotely by server(s) connected to the client device

via one or more networks, and/or both.
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Brief Description of the Drawings

[0013] FIG. 1 depicts a block diagram of an example environment that demonstrates various
aspects of the present disclosure, and in which implementations disclosed herein can be
implemented.

[0014] FIG. 2 depicts an example process flow of utilizing a large language model (LLM) to
cause a client device to stream multimedia content and to render dialog content before and/or
during the streaming of the multimedia content, in accordance with various implementations.
[0015] FIG. 3 depicts a flowchart illustrating an example method of determining when to
generate structured large language model (LLM) queries, in accordance with various
implementations.

[0016] FIG. 4 depicts a flowchart illustrating an example method of determining when to
cause a client device to render dialog content with respect to a stream of multimedia content
being streamed at the client device, in accordance with various implementations.

[0017] FIG. 5A and FIG. 5B depict various non-limiting examples of determining when to
generate structured large language model (LLM) queries, in accordance with various
implementations.

[0018] FIG. 6A and FIG. 6B depict various non-limiting examples of determining when to
cause a client device to render dialog content with respect to a stream of multimedia content
being streamed at the client device, in accordance with various implementations.

[0019] FIG. 7 depicts an example architecture of a computing device, in accordance with

various implementations.
Detailed Description

[0020] Turning now to FIG. 1, a block diagram of an example environment 100 that
demonstrates various aspects of the present disclosure, and in which implementations
disclosed herein can be implemented is depicted. The example environment 100 includes a
client device 110 and a large language model (LLM) output system 120. In some
implementations, the LLM output system 120 can be implemented locally at the client device
110. In additional or alternative implementations, the LLM output system 120 can be

implemented remotely from the client device 110 as depicted in FIG. 1 (e.g., at remote
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server(s)). In these implementations, the client device 110 and the LLM output system 120
may be communicatively coupled with each other via one or more networks 199, such as one
or more wired or wireless local area networks (“LANs,” including Wi-Fi LANs, mesh networks,
Bluetooth, near-field communication, etc.) or wide area networks (“WANs”, including the
Internet).

[0021] The client device 110 may be, for example, one or more of: a desktop computer, a
laptop computer, a tablet, a mobile phone, a computing device of a vehicle (e.g., an in-vehicle
communications system, an in-vehicle entertainment system, an in-vehicle navigation system),
a standalone interactive speaker (optionally having a display), a smart appliance such as a
smart television, and/or a wearable apparatus of the user that includes a computing device
(e.g., a watch of the user having a computing device, glasses of the user having a computing
device, a virtual or augmented reality computing device). Additional and/or alternative client
devices may be provided.

[0022] The client device 110 can execute an LLM output client 114. An instance of the LLM
output client 114 can be an application that is separate from an operating system of the client
device 110 (e.g., installed “on top” of the operating system) — or can alternatively be
implemented directly by the operating system of the client device 110. The LLM output client
114 can interact with the LLM output system 120 implemented locally at the client device 110
or via one or more of the networks 199 as depicted in FIG. 1. The LLM output client 114 (and
optionally by way of its interactions with other remote system (e.g., server(s)) may form what
appears to be, from a user’s perspective, a logical instance of chatbot 115 that leverages the
capabilities of an LLM and with which the user may optionally engage in a human-to-computer
dialog. An instance of the chatbot 115 is depicted in FIG. 1, and is encompassed by a dashed
line that includes the LLM output client 114 of the client device 110 and the LLM output system
120. It thus should be understood that a user that engages with the LLM output client 114
executing on the client device 110 may, in effect, engage with his or her own logical instance of
the chatbot 115 (or a logical instance of the chatbot 115 that is shared amongst a household or
other group of users). For the sake of brevity and simplicity, the chatbot 115 as used herein

will refer to the LLM output client 114 executing locally on the client device 110 and/or



WO 2024/258419 PCT/US2023/034691

executing remotely at one or more remote servers that may implement the LLM output system
120.

[0023] Invarious implementations, the client device 110 may include a user input engine
111 that is configured to detect natural language (NL) based input provided by a user of the
client device 110 and/or other user inputs using one or more user interface input devices. For
example, the client device 110 may be equipped with one or more microphones that capture
audio data, such as audio data corresponding to spoken utterances of the user or other sounds
in an environment of the client device 110. Additionally, or alternatively, the client device 110
may be equipped with one or more vision components that are configured to capture vision
data corresponding to images and/or movements (e.g., gestures) detected in a field of view of
one or more of the vision components. Additionally, or alternatively, the client device 110 may
be equipped with one or more touch sensitive components (e.g., a keyboard and mouse, a
stylus, a touch screen, a touch panel, one or more hardware buttons, etc.) that are configured
to capture signal(s) corresponding to touch input directed to the client device 110. However, it
should be understood that, in various implementations, NL based input is not required to
leverage the capabilities of the chatbot 115.

[0024] Invarious implementations, the client device 110 may include a rendering engine
112 that is configured to render content for audible and/or visual presentation to a user of the
client device 110 using one or more user interface output devices. For example, the client
device 110 may be equipped with one or more speakers that enable content to be provided for
audible presentation to the user via the client device 110. Additionally, or alternatively, the
client device 110 may be equipped with a display or connected to another client device that
includes a display or projector that enables content to be provided for visual presentation to
the user via the client device 110.

[0025] Invarious implementations, the client device 110 may include a context engine 113
that is configured to determine a context (e.g., current or recent context) of the client device
110, of a user of the client device 110 (e.g., an active user of the client device 110 when the
client device 110 is associated with multiple users), and/or of a multimedia content session. In
some of those implementations, the context engine 113 can determine a context based on

data stored in client device data database 110A. The data stored in the client device data
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database 110A can include, for example, user interaction data that characterizes current or
recent interaction(s) of the client device 110 and/or recent interaction(s) of a user with the
client device 110, location data that characterizes a current or recent location(s) of the client
device 110 and/or recent location(s) of a user of the client device 110, user attribute data that
characterizes one or more attributes of a user of the client device 110, user preference data
that characterizes one or more preferences of a user of the client device 110, user profile data
that characterizes a profile of a user of the client device 110, and/or any other data accessible
to the context engine 113. For example, the context engine 113 can determine a current
context based on a current state of a multimedia content session (e.g., considering recently
provided multimedia content), profile data, and/or a current location of the client device 110.
A context determined by the context engine 113 can be utilized, for example, in supplementing
or rewriting NL based input detected at the client device 110 (e.g., via the user input engine
111), or in lieu of any NL based input.

[0026] Further, the client device 110 and/or the LLM output system 120 may include one or
more memories for storage of data and/or software applications, one or more processors for
accessing data and executing the software applications, and/or other components that
facilitate communication over one or more of the networks 199. In some implementations,
one or more of the software applications can be installed locally at the client device 110,
whereas in other implementations one or more of the software applications can be hosted
remotely (e.g., by one or more servers as indicated by 110B) and can be accessible by the client
device 110 over one or more of the networks 199.

[0027] In some implementations, the operations performed by the chatbot 115 may be
implemented locally at the client device 110 via the LLM output client 114. As shown in FIG. 1,
the LLM output client 114 may include an automatic speech recognition (ASR) engine 130A1, a
natural language understanding (NLU) engine 140A1, a large language model (LLM) engine
150A1, and a text-to-speech (TTS) engine 160A1. In some implementations, the operations
performed by the chatbot 115 may be distributed across multiple computer systems, such as
when the LLM output system 120 is implemented remotely from the client device 110 as

depicted in FIG. 1. In these implementations, the chatbot 115 may additionally or alternatively
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utilize ASR engine 130A2, NLU engine 140A2, LLM engine 150A2, and TTS engine 160A2 of the
LLM output system 120.

[0028] Each of these engines may be configured to perform one or more functions. For
example, the ASR engine 130A1 and/or 130A2 can process, using ASR model(s) stored in
machine learning (ML) model(s) database 115A (e.g., a recurrent neural network (RNN) model,
a transformer model, and/or any other type of ML model capable of performing ASR), any
streams of audio data that capture spoken utterance(s) as NL based input and that is generated
by microphone(s) of the client device 110 to generate ASR output. Notably, in some
implementations, the ASR model can be utilized to generate the ASR output as the audio data
is generated (e.g., a streaming ASR model). Further, the NLU engine 140A1 and/or 140A2 can
process, using NLU model(s) stored in the ML model(s) database 115A (e.g., a long short-term
memory (LSTM), gated recurrent unit (GRU), and/or any other type of RNN or other ML model
capable of performing NLU) and/or grammar-based rule(s), the ASR output, other NL based
input (such as typed input), and/or a context to generate NLU output (e.g., determined by the
context engine 113). Moreover, the chatbot 115 can cause the NLU output to be processed to
generate fulfillment output. For instance, the chatbot 115 can transmit one or more structured
request to one or more first-party (1P) systems and/or one or more third-party (3P) systems,
and receive fulfillment output from one or more of the 1P systems and/or 3P systems to
generate the fulfillment output. The one or more structured requests can be generated based
on, for example, the NLU output, and the fulfillment output can correspond to, for example,
multimedia content, dialog content, and/or other content that is responsive to the NLU output.
[0029] Moreover, the TTS engine 160A1 and/or 160A2 can process, using TTS model(s)
stored in the ML model(s) database 115A, dialog content (e.g., text formulated by the chatbot
115 through utilization of an LLM) to generate synthesized speech audio data that includes
computer-generated synthesized speech capturing the dialog content. In implementations
where the TTS engine 160A1 and/or 160A2 is utilized to process the dialog content, the TTS
engine 160A1 and/or 160A2 can generate the synthesized speech using one or more prosodic
properties to reflect different personas as described herein. Notably, the ML model(s) stored
in the ML model(s) database 115A can be on-device ML models that are stored locally at the

client device 110 or shared ML models that are accessible to both the client device 110 and/or
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remote systems when the LLM output system 120 is not implemented locally at the client
device 110.

[0030] Invarious implementations, the ASR output can include, for example, speech
hypotheses (e.g., term hypotheses and/or transcription hypotheses) that are predicted to
correspond to spoken utterance(s) of a user that are captured in the audio data, one or more
corresponding predicted values (e.g., probabilities, log likelihoods, and/or other values) for
each of the speech hypotheses, a plurality of phonemes that are predicted to correspond to
spoken utterance(s) of a user that are captured in the audio data, one or more corresponding
predicted values (e.g., probabilities, log likelihoods, and/or other values) for each of the
plurality of phonemes, and/or other ASR output. In some versions of those implementations,
the ASR engine 130A1 and/or 130A2 can select one or more of the speech hypotheses as
recognized text that corresponds to the spoken utterance(s) (e.g., based on the corresponding
predicted values for each of the speech hypotheses), such as when the ASR engine 130A1
and/or 130A2 utilizes an end-to-end ASR model. In other implementations, the ASR engine
130A1 and/or 130A2 can select one or more of the predicted phonemes (e.g., based on the
corresponding predicted values for each of the predicted phonemes), and determine
recognized text that corresponds to the spoken utterance(s) based on the one or more
predicted phonemes that are selected, such as when the ASR engine 130A1 and/or 130A2
utilizes an ASR model that is not end-to-end. In these implementations, the ASR engine 130A1
and/or 130A2 can optionally employ additional mechanisms (e.g., a directed acyclic graph) to
determine the recognized text that corresponds to the spoken utterance(s) based on the one
or more predicted phonemes that are selected.

[0031] Invarious implementations, the NLU output can include, for example, annotated
recognized text that includes one or more annotations of the recognized text for one or more
(e.g., all) of the terms of the recognized text. For example, the NLU engine 140A1 and/or
140A2 may include a part of speech tagger (not depicted) configured to annotate terms with
their grammatical roles. Additionally, or alternatively, the NLU engine 140A1 and/or 140A2
may include an entity tagger (not depicted) configured to annotate entity references in one or
more segments of the recognized text, such as references to people (including, for instance,

literary characters, celebrities, public figures, etc.), organizations, locations (real and
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imaginary), and so forth. In some implementations, data about entities may be stored in one
or more databases, such as in a knowledge graph (not depicted). In some implementations,
the knowledge graph may include nodes that represent known entities (and in some cases,
entity attributes), as well as edges that connect the nodes and represent relationships between
the entities. The entity tagger may annotate references to an entity at a high level of
granularity (e.g., to enable identification of all references to an entity class such as people)
and/or a lower level of granularity (e.g., to enable identification of all references to a particular
entity such as a particular person). The entity tagger may rely on content of the natural
language input to resolve a particular entity and/or may optionally communicate with a
knowledge graph or other entity database to resolve a particular entity.

[0032] Additionally, or alternatively, the NLU engine 140A1 and/or 140A2 may include a
coreference resolver (not depicted) configured to group, or “cluster,” references to the same
entity based on one or more contextual cues. For example, the coreference resolver may be
utilized to resolve the term “them” to “buy theatre tickets” in the NL based input “buy them”,
based on “theatre tickets” being mentioned in a client device notification rendered
immediately prior to receiving input “buy them”. In some implementations, one or more
components of the NLU engine 140A1 and/or 140A2 may rely on annotations from one or
more other components of the NLU engine 140A1 and/or 140A2. For example, in some
implementations the entity tagger may rely on annotations from the coreference resolver in
annotating all mentions to a particular entity. Also, for example, in some implementations, the
coreference resolver may rely on annotations from the entity tagger in clustering references to
the same entity.

[0033] As described herein, the chatbot 115 can additionally, or alternatively, utilize a LLM
(e.g., stored in the ML model(s) database 115A) in generating a NL based response that is
responsive to the NL based input. For example, the NLU engine 140A1 and/or 140A2 can
optionally be omitted, and the LLM engine 150A1 and/or 150A2 can be utilized to process the
recognized text generated by the ASR engine 130A1 and/or 130A2, contextual data obtained
and/or generated by the context engine 113, and/or other data. Also, for example, in
implementations where the NL based input is non-speech based (e.g., the NL based input is

typed input), the ASR engine 130A1 and/or 130A2 and the NLU engine 140A1 and/or 140A2
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can optionally be omitted, and the LLM engine 150A1 and/or 150A2 can be utilized to process
contextual data obtained and/or generated by the context engine 113. Accordingly, it should
be understood that the LLM engine 150A1 and/or 150A2 can be implemented independent of
any output generated by various other engines depicted in FIG. 1 (e.g., independent of any ASR
output generated using the ASR engine 130A1 and/or 130A2 and/or independent of any NLU
output generated using the NLU engine 140A1 and/or 140A2).

[0034] As depicted in FIG. 1, the LLM output system 120 can include a LLM fine-tuning
engine 170 and a LLM content engine 180. These various engines of the LLM output system
120 can include sub-engines. For example, the LLM fine-tuning engine 170 can include a
training instances engine 171 and a fine-tuning engine 172. Also, for example, the LLM content
engine 180 can include a structured LLM query engine 181, a multimedia content engine 182, a
dialog content engine 183, a triggering engine 184, and a temporal engine 185. Although
particular engines and sub-engines are depicted in FIG. 1, it should be understood that is for
the sake of example and to illustrate aspects of techniques described herein, and is not meant
to be limiting. For example, various engine and/or sub-engines can be added, combined,
and/or omitted.

[0035] As described herein, the client device 110 and/or the LLM output system 120 can be
utilized to cause the client device 110 to initiate streaming of multimedia content and cause
the client device 110 to render dialog content before and/or during the streaming of the
multimedia content. The LLM content engine 180 can generate a structured LLM query that
can be processed (e.g., by the LLM engine 150A1 and/or 150A2) to generate LLM output. The
LLM output can include, for example, an indication of the multimedia content to be streamed
and the dialog content to be rendered before and/or during the streaming of the multimedia
content. In some implementations, the processors(s) can determine when to generate an
additional structured LLM query to continue the streaming of the multimedia content, and
proactively cause additional LLM output to be generated based on the additional structured
LLM query (e.g., as described with respect to FIGS. 3, 5A, and 5B). In additional or alternative
implementations, the processor(s) can determine when to cause the dialog content to be
rendered with respect to the streaming of the multimedia content (e.g., as described with

respect to FIGS. 4, 6A, and 6B). Notably, in various implementations, the LLM content engine
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180 can generate the structured LLM query independent of any explicit NL based input to
generate the structured LLM query. Rather, the LLM content engine 180 can generate the
structured LLM query based on contextual data obtained and/or generated by the context
engine 113. The LLM content engine 180 is described in more detail herein (e.g., with respect
to FIGS. 2, 3, 4, 5A, 5B, 6A, and 6B). However, and prior to the structured LLM query being
processed, the LLM fine-tuning engine 170 can fine-tune an LLM (e.g., stored in the ML
model(s) database 115A) based on a plurality of training instances. By fine-tuning the LLM
based on the plurality of training instances, the LLM is effectively trained to generate the LLM
output that includes the indication of the multimedia content to be streamed and the dialog
content to be rendered before and/or during the streaming of the multimedia content.

[0036] For example, the LLM fine-tuning engine 170 can identify an LLM (e.g., stored in the
ML model(s) database 115A) that is to be fine-tuned. The LLM that is identified can include, for
example, any LLM that is stored in the LLM(s) database 141A, such as PaLM, BARD, BERT,
LaMDA, Meena, GPT, and/or any other LLM, such as any other LLM that is encoder-only based,
decoder-only based, sequence-to-sequence based and that optionally includes an attention
mechanism or other memory. Notably, the LLM can include billions of weights and/or
parameters that are learned through training the LLM on enormous amounts of diverse data.
This enables the LLM (e.g., prior to fine-tuning) to generate the LLM output as the probability
distribution over a sequence of tokens and based on processing NL based input, contextual
data, and/or other data.

[0037] Further, the training instances engine 171 can obtain (e.g., from training instance(s)
database 171A) and/or generate a plurality of training instances. Each of the training instances
can include a corresponding structured LLM query, and corresponding multimedia content and
corresponding dialog content that is associated with the corresponding structured LLM query.
For instance, a given training instance, of the plurality of training instances, can include
contextual data that characterizes music preferences of a user, corresponding multimedia
content (e.g., a song that conforms to the music preferences) that satisfies the music
preferences of the user, and corresponding dialog content that provides commentary on the
corresponding multimedia content (e.g., commentary on the song). As another example, a

given training instance, of the plurality of training instances, can include contextual data that
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characterizes sports or news preferences of a user, corresponding multimedia content (e.g.,
information related to a particular sports teams or particular news sources that conforms to
the sports or news preferences) that satisfies the sports or news preferences of the user, and
corresponding dialog content that provides commentary on the corresponding multimedia
content (e.g., commentary on the particular sports team or updated news stories from the
particular news source).

[0038] Although the above examples include the multimedia content being a song and
information related to a particular sports teams or particular news sources, it should be
understood that is for the sake of example and is not meant to be limiting. Rather, it should be
understood that the multimedia content described here can include any type of content that
uses one or more text, images, audio, and/or video to convey information to a user for one or
more purposes. As some non-limiting examples, the multimedia content can be for
entertainment purposes, such as songs, music videos, trivia, podcasts, animations, sports news,
world news, local news, and/or other multimedia content that can be provided for
entertainment purposes; education purposes, such as lectures, presentations, webinars,
and/or other multimedia content that can be provided for education purposes; and/or for
other purposes.

[0039] Moreover, the fine-tuning engine 172 can cause the identified LLM to be fine-tuned
based on the plurality of training instances to generate a fine-tuned LLM, and can cause the
fine-tuned LLM to be stored in the ML model(s) database 115A. By generating the fine-tuned
LLM based on the plurality of training instances, the fine-tuned LLM is able to process at least
contextual data to generate the LLM output that includes the indication of given multimedia
content to be streamed at the client device and the corresponding dialog content to be
rendered at the client device and with respect to the multimedia content. As described in
more detail herein (e.g., with respect to FIGS. 2, 3, 4, 5A, 5B, 6A, and 6B), the fine-tuned LLM is
able to generate the LLM output without having to process any explicit NL based input
provided by a user. Thus, the fine-tuned LLM is able to proactively generate the LLM output,
thereby reducing latency in causing the given multimedia content to be streamed and/or the
given dialog content to be rendered, since this information can be pre-cached locally at the

client device 110.
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[0040] Although FIG. 1 is described with respect to a single client device having a single
user, it should be understood that is for the sake of example and is not meant to be limiting.
For example, one or more additional client devices of a user or other users (e.g., client
device(s) 191) can also implement the techniques described herein. For instance, the client
device 110, the one or more additional client devices, and/or any other computing devices of
the user can form an ecosystem of devices that can employ techniques described herein.
These additional client devices and/or computing devices may be in communication with the
client device 110 (e.g., over the network(s) 199). As another example, a given client device can
be utilized by multiple users in a shared setting (e.g., in a household environment, in an
enterprise or work environment, in a hospitality environment, etc.).

[0041] Turning now to FIG. 2, an example process flow 200 of utilizing a large language
model (LLM) to cause a client device to stream multimedia content and to render dialog
content before and/or during the streaming of the multimedia content is depicted. For the
sake of example, assume that the triggering engine 184 determines to generate a structured
LLM query to initiate streaming of multimedia content at the client device 110 and/or to
continue streaming of the multimedia content at the client device 110. The triggering engine
184 can generate structured LLM trigger data 201 that initiates generation of a structured LLM
guery. Forinstance, and as shown in FIG. 2, the triggering engine 184 can provide the
structured LLM trigger data 201 to the structured LLM query engine 181, and the structured
LLM query engine 181 can cause the context engine 113 to provide contextual data 202 to the
structured LLM query engine 181. Additionally, or alternatively, the triggering engine 184 can
provide the structured LLM trigger data 201 directly to the context engine 113 to cause the
context engine 113 to provide contextual data 202 to the structured LLM query engine 181.
[0042] The triggering engine 184 can determine to generate a structured LLM query to
initiate streaming of multimedia content at the client device 110 and/or to continue streaming
of the multimedia content at the client device 110 based on various signals. In some
implementations, the triggering engine 184 can determine to generate the structured LLM
guery based on a software application capable of streaming the multimedia content being
launched and/or user input directed to the software application to initiate streaming of the

multimedia content being received. In some versions of those implementations, the software
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application can be a first-party software application, whereas in other versions of those
implementations, the software application can be a third-party application. As used herein,
the term “first-party” is associated with a first-party entity that manages and/or hosts the LLM
output system 120, whereas the term “third-party” is associated with a third-party entity that
is a distinct entity from the first-party entity that manages and/or hosts the LLM output system
120. Accordingly, in versions of those implementations where the software application is a
third-party software application, the first-party entity can provide the LLM output system 120
as a service to the third-party.

[0043] In additional or alternative implementations, the triggering engine 184 can
determine to generate the structured LLM query based on completing rendering of given
dialog content that was generated based on a previous structured LLM query. For example, in
response to the given dialog content that was generated based on the previous structured LLM
query being audibly and/or visually rendered for presentation to the user, the triggering engine
184 can determine to generate the structured LLM query to proactively obtain subsequent
given multimedia content and subsequent given dialog content. The subsequent given
multimedia content and the subsequent given dialog content can be pre-cached at the client
device 110. This enables the LLM output system 120 to reduce latency in causing the
subsequent given multimedia content and/or the subsequent given dialog content to be
rendered at the client device 110 since it is already pre-cached at the client device 110 when
they need to be streamed and/or rendered for presentation to the user.

[0044] In additional or alternative implementations, the triggering engine 184 can
determine to generate the structured LLM query based on a given persona, from among a
plurality of disparate personas, that is utilized in generating and/or rendering of the dialog
content being changed. For example, the streaming of the multimedia content and the
rendering of the dialog content can be performed via a software application. The software
application can include settings that enable the user to change the given persona that is
utilized in generating and/or rendering of the dialog content. The given persona can be
embodied by, for example, a given vocabulary that is specific to the given persona, a given set
of prosodic properties that is specific to the given persona and that is utilized in synthesizing

the given dialog content for audible presentation to the user, and/or a given set of visual cues

17



WO 2024/258419 PCT/US2023/034691

for a visualized representation of the given persona (e.g., an animated avatar or entity) that
includes at least some visual cues that are specific to the given persona and that includes some
visual cues that are common amongst multiple personas of the plurality of disparate personas
(e.g., waving, certain facial expressions, etc.). By changing the given persona, the user can
effectively change the given dialog content and/or how the chatbot 115 provides the given
dialog content. The settings can also enable the user to change music preferences, video
preferences, news source preferences, sports team preferences, and/or any other preferences
associated with any multimedia content.

[0045] In additional or alternative implementations, the triggering engine 184 can
determine to generate the structured LLM query based on receiving an indication that a user of
the client device 110 has provided input that dislikes the given multimedia content and/or to
skip the given multimedia content (e.g., detected via the user input engine 111 and indicated
by the user input 208). For example, the streaming of the multimedia content and the
rendering of the dialog content can be performed via a software application. The software
application can include corresponding selectable graphical elements that, when selected,
indicates that the user dislikes a song (or other multimedia content) and/or the user desires to
skip the song (or the other multimedia content). In this example, the selection of one or more
of the corresponding selectable graphical elements can be utilized as a signal to generate the
structured LLM query.

[0046] As noted above, and in response to the triggering engine 184 determining to
generate a structured LLM query to initiate streaming of multimedia content at the client
device 110 and/or to continue streaming of the multimedia content at the client device 110,
the context engine 113 can provide the contextual data 202 to the structured LLM query
engine 181, and the structured LLM query engine 181 can generate a structured LLM query 203
based on at least the contextual data 202. The contextual data 202 can include, for example,
contextual data associated with a user of the client device 110, such as music preferences of
the user of the client device 110, sports and/or sports team preferences of the user of the
client device 110, news and/or news source preferences of the user of the client device 110,
recent location(s) of the user of the client device 110, recent interaction(s) of the user of the

client device 110; contextual data associated with the client device 110 itself, such as a time of
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day at a current location of the client device 110, a day of week at a current location of the
client device 110, a season of the year at a current location of the client device 110, and/or
other contextual data associated with the client device 110; and/or any other contextual data.
[0047]  Further, the structured LLM query engine 181 can provide the structured LLM query
203 to the LLM engine 150A1 and/or 150A2. The LLM engine 150A1 and/or 150A2 can process,
using an LLM stored in the ML model(s) database 115A (e.g., the LLM that is fine-tuned as
described above with respect to FIG. 1), the structured LLM query 203 to generate LLM output
204. The LLM output 204 can include, for example, an indication of given multimedia content
to be streamed at the client device 110 and given dialog content to be rendered at the client
device 110. Accordingly, the multimedia content engine 182 can utilize the LLM output 204
determine the multimedia content 205 to be streamed at the client device 110, and the dialog
content engine 183 can utilize the LLM output 204 to determine the dialog content 206 to be
rendered at the client device 110.

[0048] In some implementations, the multimedia content engine 182 can establish (or
continue) a communication session with a multimedia content service provider. For example,
and assuming that the indication of the multimedia content included in the LLM output 204 is a
song, the multimedia content engine 182 can establish (or continue) the communication
session with a music streaming service provider (e.g., a first-party music streaming service
provider or a third-party music streaming service provider), and can provide the music
streaming service provider with the indication of the song to be played, thereby causing the
song to be streamed at the client device 110 (e.g., via the rendering engine 112). Notably,
whether the multimedia content 205 is audibly and/or visually streamed may be based on a
type of the multimedia content 205 (e.g., whether the multimedia content 205 is audio-only,
visual-only, both, etc.) and/or based on client device capabilities of the client device 110 (e.g.,
whether the client device 110 is equipped with speaker(s), a display, etc.).

[0049] In some implementations, such as when the indication of the dialog content 206
included in the LLM output 204 is textual dialog content, the dialog content engine 183 can
cause the TTS engine(s) 160A1 and/or 160A2 to process, using TTS model(s) stored in the ML
model(s) database 115A, the textual dialog content to generate synthesized speech audio data

that captures synthesized speech corresponding to the textual dialog content. The synthesized
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speech audio data can be utilized as the dialog content 206 to be rendered at the client device
110. In some versions of those implementations, the TTS model(s) can utilize one or more
prosodic properties associated with the given persona in generating the synthesized speech
audio data. Notably, whether the dialog content 206 is audibly and/or visually rendered may
be based on client device capabilities of the client device 110 (e.g., whether the client device
110 is equipped with speaker(s), a display, etc.).

[0050] Moreover, the temporal engine 185 can leverage multimedia content metadata
associated with the multimedia content 205 to determine when, with respect to the streaming
of the multimedia content 205, to render the dialog content 206. Based on determining when
to render the dialog content 206, the temporal engine 185 can generate temporal data 207,
and provide the temporal data 207 to the rendering engine 112 for utilization in causing the
dialog content 206 to be rendered at the client device 110 at a time indicated by the temporal
data (e.g., and as described in more detail with respect to FIGS. 4, 6A, and 6B).

[0051] Although the process flow 200 of FIG. 2 is depicted as including a particular flow, it
should be understood that is for the sake of example to illustrate various aspects of the LLM
content engine 180 and is not meant to be limiting.

[0052] Turning now to FIG. 3, a flowchart illustrating an example method 300 of
determining when to generate structured large language model (LLM) queries is depicted. For
convenience, the operations of the method 300 are described with reference to a system that
performs the operations. This system of the method 300 includes one or more processors,
memory, and/or other component(s) of computing device(s) (e.g., client device 110 of FIG. 1,
LLM output system 120 of FIG. 1, client device 510 of FIGS. 5A and 5B, client device 610 of FIGS.
6A and 6B, computing device 710 of FIG. 7, one or more servers, and/or other computing
devices). Moreover, while operations of the method 300 are shown in a particular order, this is
not meant to be limiting. One or more operations may be reordered, omitted, and/or added.
[0053] At block 352, the system determines whether to initiate streaming of multimedia
content at a client device. The system can determine whether to initiate the streamlining of
the multimedia content at the client device based on, for example, receiving an indication of
user input to initiate streaming of multimedia content at the client device. For instance, the

indication of the user input can be based on the user accessing a software application (e.g., a
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first-party software application or a third-party software application) that is capable of
streaming multimedia content, directing user input to the software application to initiate the
streaming of the multimedia content after the software application has already been accessed,
providing a voice command to initiate the streaming of the multimedia content, and/or
received in other manners. If, at an iteration of block 352, the system determines not to
initiate the streaming of the multimedia content at the client device, then the system can
continue monitoring for whether to initiate the streaming of the multimedia content at the
client device at block 352. If, at an iteration of block 352, the system determines to initiate the
streaming of the multimedia content at the client device, then the system can proceed to block
354,

[0054] At block 354, the system generates, based on at least contextual data associated
with a user of a client device, a structured LLM query. For example, the system can obtain
and/or generate contextual data that is associated with the user of the client device, the client
device itself, and/or other contextual data. Based on the contextual data, the system can
generate the structured LLM query by transforming the contextual data into a structured
format that can be processed by an LLM (e.g., the LLM that is fine-tuned as described above
with respect to FIG. 1). At block 356, the system generates, based on processing the structured
LLM query, LLM output that includes an indication of given multimedia content and given
dialog content. For example, the system can process, using the LLM, the structured LLM query
to generate LLM output that includes the indication of the given multimedia content and the
given dialog content (e.g., as described with respect to the process flow of FIG. 2).

[0055] At block 358, the system causes the client device to initiate streaming of the given
multimedia content. At block 360, the system causes the client device to render the given
dialog content before the client device initiates streaming of the given multimedia content or
while the given multimedia content is being streamed at the client device. Notably, in some
implementations, the system can cause the client device to render the given dialog content
before the client device initiates streaming of the given multimedia content, whereas in other
implementations, the system can cause the client device to render the given dialog content
while the given multimedia content is being streamed at the client device. In these latter

implementations, and as described with respect to FIG. 4, the system can cause the client
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device to duck a volume of the given multimedia content while the given dialog content is
being rendered.

[0056] At block 362, the system determines whether to generate an additional structured
LLM query. The system can determine whether to generate the additional structured LLM
query based on various signals (e.g., as described with respect to the triggering engine 184 in
the process flow 200 of FIG. 2). If, at an iteration of block 362, the system determines to
generate the additional structured LLM query, then the system can return to block 354
continue with the method 300 through additional iterations of blocks 354-362. If, at an
iteration of block 362, the system determines to not generate the additional structured LLM
guery, then the system can proceed to block 364. At block 364, the system determines
whether to continue the streaming of the multimedia content. The system can determine to
continue the streaming of the multimedia content until an indication of additional user input is
received to halt the streaming of the multimedia content and/or the rendering of the dialog
content. The indication of the additional user input to halt the streaming of the multimedia
content and/or the rendering of the dialog content can include, for example, the user closing
the software application, the user providing a voice command to halt the streaming of the
multimedia content and/or the rendering of the dialog content, and/or in other manners.
[0057] If, at aniteration of block 364, the system determines to continue the streaming of
the multimedia content, then the system can return to block 362 to again determine whether
to generate the additional structured LLM query. If, at an iteration of block 364, the system
determines not to continue the streaming of the multimedia content, then the system can
return to block 352 to again determine whether to streaming of multimedia content at a client
device.

[0058] Notably, in continuing with the method 300 at block 354 and from block 362, the
system can generate an additional structured LLM query based on additional contextual data.
The additional contextual data can include the indication of the multimedia content that is
being streamed at the client device and the given dialog content that was rendered at the
client device (and any other multimedia content that was previously streamed and/or dialog
content that was previously rendered). Accordingly, the system can continue the streaming of

the multimedia content and the rendering of the dialog content by selectively determining
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when to generate the additional structured LLM query. Put another way, the system can
proactively generate the additional structured LLM query while causing the client device to
continue the streaming of the multimedia content and/or the rendering of the dialog content.
This enables the system to reduce latency in causing this content to be provided for
presentation to the user.

[0059] Although the method 300 is depicted as including particular operations in a
particular order, it should be understood that is for the sake of example and is not meant to be
limiting. For example, the system may always perform iterations of block 362 and/or block 364
as a background process while the system is streaming the multimedia content and/or
rendering the dialog content. Further, additional operations not depicted in the method 300
may additionally or alternatively be included, such as operations associated with respect to
determining when to cause the client device to render the given dialog content (e.g., as
described with respect to FIGS. 4, 6A, and 6B).

[0060] Turning now to FIG. 4, a flowchart illustrating an example method 400 of
determining when to cause a client device to render dialog content with respect to a stream of
multimedia content being streamed at the client device is depicted. For convenience, the
operations of the method 400 are described with reference to a system that performs the
operations. This system of the method 400 includes one or more processors, memory, and/or
other component(s) of computing device(s) (e.g., client device 110 of FIG. 1, LLM output
system 120 of FIG. 1, client device 510 of FIGS. 5A and 5B, client device 610 of FIGS. 6A and 6B,
computing device 710 of FIG. 7, one or more servers, and/or other computing devices).
Moreover, while operations of the method 400 are shown in a particular order, this is not
meant to be limiting. One or more operations may be reordered, omitted, and/or added.
[0061] At block 452, the system determines whether to initiate streaming of multimedia
content at a client device. If, at an iteration of block 452, the system determines not to initiate
the streaming of the multimedia content at the client device, then the system can continue
monitoring for whether to initiate the streaming of the multimedia content at the client device
at block 452. If, at an iteration of block 452, the system determines to initiate the streaming of
the multimedia content at the client device, then the system can proceed to block 454. At

block 454, the system generates, based on at least contextual data associated with a user of a
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client device, a structured LLM query. At block 456, the system generates, based on processing
the structured LLM query, LLM output that includes an indication of given multimedia content
and given dialog content. At block 458, the system causes the client device to initiate
streaming of the given multimedia content. The operations of blocks 452-458 of the method
400 of FIG. 4 can be performed in the same or similar manner described above with respect to
block 352-358 of the method 300 of FIG. 3, respectively.

[0062] At block 460, the system determines when to render the given dialog content at the
client device and with respect to the streaming of the given multimedia content. In some
implementations, the system can identify multimedia content metadata that is associated with
the given multimedia content (e.g., via the multimedia content engine 182 described with
respect to FIGS. 1 and 2 or via the LLM output itself). The multimedia content metadata can
include, for instance, information associated with the given multimedia content, such as a
duration of the given multimedia content, timestamps for the given multimedia content that
identify various portions of the given multimedia content (e.g., an intro, a bridge, an outro,
and/or other portions of the given multimedia content), listening and/or viewing metrics
associated with the given multimedia content (e.g., whether a particular portion of the given
multimedia content is popular and/or typically listened to or viewed by a threshold quantity of
users), and/or any other data associated with the given multimedia content. In these
implementations, the system can determine, based on the multimedia content metadata that
is associated with the given multimedia content and based on the given dialog content, when
to render the given dialog content at the client device and with respect to the streaming of the
given multimedia content.

[0063] For example, the system may typically determine to render the given dialog content
during an intro portion of the given multimedia content in an attempt to utilize the given dialog
content to introduce the given multimedia content. In some of these examples, listening
and/or viewing metrics associated with the given multimedia content may indicate that the
intro portion of the given multimedia content is the most popular portion of the given
multimedia content. Accordingly, in these examples, the system may determine to render the
dialog content during a bridge portion of the given multimedia content or an outro portion of

the given multimedia content, and instead of the intro portion of the given multimedia
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content. In other of these examples, a duration needed to audibly render the given dialog
content may exceed a duration of the intro portion of the given multimedia content such that
the audibly rendering of the given dialog content would overlap with spoken words included in
the given multimedia content. Accordingly, in these examples, the system may also determine
to render the given dialog content during the bridge portion of the given multimedia content
or the outro portion of the given multimedia content, and instead of the intro portion of the
given multimedia content.

[0064] In additional or alternative implementations, the system can determine, based on
content included in the given dialog content, when to render the given dialog content at the
client device and with respect to the streaming of the given multimedia content. As noted
above (e.g., with respect to FIG. 2), the given dialog content may not only include information
related to the given multimedia content, but may also include other information, such as
information from various news sources or related to various sports teams. In these instances,
the content may include noteworthy information, such as breaking news stories or sports
stories. Accordingly, in these instances, the system can determine to render the given dialog
content immediately to convey the breaking news stories or sports stories regardless of the
multimedia content metadata. In this manner, the system can proactively provide information
for presentation to the user in a timely manner when appropriated.

[0065] If, at aniteration of block 460, the system determines not to refrain from rendering
the given dialog content, then the system can continue monitoring for when to render the
given dialog content at the client device and with respect to the streaming of the given
multimedia content at block 460. For example, the system (e.g., via the temporal engine 185)
can transmit instructions to the client device for when to render the given dialog content at the
client device and with respect to the streaming of the given multimedia content, and the
system can cause the client device refrain from rendering the given dialog content until a time
during the streaming of the given multimedia content when the instructions indicate that the
given dialog content should be rendered. If, at an iteration of block 460, the system
determines to render the given dialog content at the client device and with respect to the

streaming of the given multimedia content, then the system can proceed to block 462.
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[0066] At block 462, the system causes the client device to duck a volume of the given
multimedia content. At block 464, the system causes the client device to audibly render the
given dialog content. For example, assume that the given multimedia content is being audibly
rendered at the volume at the client device. In this example, the volume at which the given
multimedia content is being audibly rendered can be lowered to enable the client device to
clearly convey the information included in the given dialog content such that it is audibly
perceptible to a user of the client device and without ceasing the streaming of the given
multimedia content. In implementations where the given multimedia content also includes
visual multimedia content (e.g., video, images, animations, etc.), the system can cause the
visual multimedia content to still be rendered at the given client device while the volume of the
given multimedia content is ducked to audibly rendered the given dialog content. Subsequent
to the given dialog content being audibly rendered at the client device, the system can cause
the client device to un-duck the volume of the given multimedia content.

[0067] At block 466, the system determines whether to continue the streaming of the
multimedia content. The system can determine to continue the streaming of the multimedia
content until an indication of additional user input is received to halt the streaming of the
multimedia content and/or the rendering of the dialog content. The indication of the
additional user input to halt the streaming of the multimedia content and/or the rendering of
the dialog content can include, for example, the user closing the software application, the user
providing a voice command to halt the streaming of the multimedia content and/or the
rendering of the dialog content, and/or in other manners. If, at an iteration of block 466, the
system determines to continue the streaming of the multimedia content, then the system can
return to block 454 to generate an additional structured LLM query. If, at an iteration of block
466, the system determines not to continue the streaming of the multimedia content, then the
system can return to block 452 to again determine whether to streaming of multimedia
content at a client device. Notably, in continuing with the method 400 at block 454 and from
block 466, the system can generate the additional structured LLM query based on additional
contextual data. The additional contextual data can include the indication of the multimedia

content that is being streamed at the client device and the given dialog content that was
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rendered at the client device (and any other multimedia content that was previously streamed
and/or dialog content that was previously rendered).

[0068] Although the method 400 is depicted as including particular operations in a
particular order, it should be understood that is for the sake of example and is not meant to be
limiting. For example, the system may always perform iterations of block 460 and/or block 466
as a background process while the system is streaming the multimedia content and/or
rendering the dialog content. Further, additional operations not depicted in the method 400
may additionally or alternatively be included, such as operations associated with respect to
determining when to generate the additional structured LLM query (e.g., as described with
respect to FIGS. 3, 5A, and 5B).

[0069] Turning now to FIGS. 5A and 5B, various non-limiting examples of determining when
to generate structured large language model (LLM) queries are depicted. A client device 510
(e.g., an instance of the client device 110 of FIG. 1) may include various user interface
components including, for example, microphone(s) to generate audio data based on spoken
utterances and/or other audible input, speaker(s) to audibly render synthesized speech and/or
other audible output, and/or a display 580 to visually render visual output. Further, the display
580 of the client device 510 can include various system interface elements 581, 582, and 583
(e.g., hardware and/or software interface elements) that may be interacted with by a user of
the client device 510 to cause the client device 510 to perform one or more actions. The
display 580 of the client device 710 enables the user to interact with content rendered on the
display 580 by touch input (e.g., by directing user input to the display 580 or portions thereof
(e.g., to a text entry box, to a keyboard, or to other portions of the display 580) and/or by
spoken input (e.g., by selecting microphone interface element — or just by speaking without
necessarily selecting the microphone interface element (i.e., a chatbot may monitor for one or
more terms or phrases, gesture(s) gaze(s), mouth movement(s), lip movement(s), and/or other
conditions to activate spoken input) at the client device 510). Although the client device 510
depicted in FIGS. 5A and 5B is a mobile phone, it should be understood that is for the sake of
example and is not meant to be limiting.

[0070] Referring specifically to FIG. 5A, assume that user input is received at the client

device 510 to launch a music application as indicated by 552A. The user input can be utilized
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as an initial trigger for a structured LLM query as indicated by 554A, and the client device can
initiate streaming of a song as given multimedia content as indicated by 556A and based on
LLM output that is generated in response to the structured LLM query. Further assume that
the client device 510 ducks a volume of the song at an intro of the song as indicated by 558A.
This enables the client device 510 to audibly render given dialog content 560A without
interrupting the streaming of the song. In this example, completing rendering of the given
dialog content 560A can be utilized as a subsequent trigger for an additional structured LLM
guery as indicated by 562A. Further, the client device 510 can un-duck the volume of the song
as indicated by 564A and continue with the streaming of the song.

[0071] Notably, in this example, the completing of the rendering of the given dialog content
560A is utilized as the subsequent trigger for the additional structured LLM query. This enables
the client device 510 to receive an indication of additional given multimedia content that is
utilized to continue the streaming of the multimedia content and additional given dialog
content that is to be rendered in connection with the additional given multimedia content
while the song is still being streamed at the client device 510. The additional given multimedia
content and the additional given dialog content can be provided to the client device (e.g., by
the LLM output system 120 of FIG. 1) to enable the system to seamlessly continue the
streaming of the multimedia content. As a result, latency in causing the streaming of the
multimedia content to be continued can be reduced since the additional given multimedia
content and the additional given dialog are already available at the client device 510 prior to
the song being completed during the streaming.

[0072] Although the example of FIG. 5A is described with respect to the completing of the
rendering of the given dialog content 560A being utilized as the subsequent trigger for the
additional structured LLM query, it should be understood that is for the sake of example and is
not meant to be limiting. For example, the user of the client device 510 can provide additional
user input that includes feedback for the streaming of the given multimedia content. Some
non-limiting examples of how the user can provide the additional user input that includes the
feedback are depicted in FIG. 5A. For instance, the user can “like” the song that is being
streamed at the client device 510 via directing the additional user input (e.g., touch input,

spoken input, etc.) to a “like” selectable graphical element 584, “dislike” the song that is being
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streamed at the client device 510 via directing the additional user input to a “dislike” selectable
graphical element 585, and “skip” the song that is being streamed at the client device 510 via
directing the additional user input to a “skip” selectable graphical element 586. In some of
these instances, the selection of the “like” selectable graphical element 584 or the “dislike”
selectable graphical element 585 can be utilized as part of additional contextual data or further
additional contextual data in generating the additional structured LLM query or a further
additional structured LLM query to influence the additional given multimedia content or
further additional given multimedia content that is to be streamed at the client device, but the
streaming of the given multimedia content is continued. In other of these instances, the
selection of the “like” selectable graphical element 584 or the “dislike” selectable graphical
element 585 can be utilized as the subsequent trigger for the additional structured LLM query,
but the streaming of the given multimedia content is continued. Moreover, the selection of
the “skip” selectable graphical element 586 can be utilized as the subsequent trigger for the
additional structured LLM query, but the streaming of the given multimedia content is halted
until the additional given multimedia content is provided to the client device.

[0073] Asanother example, and referring specifically to FIG. 5B, assume that the given
dialog content is rendered via chatbot and that the chatbot is assigned a given persona from
among a plurality of disparate personas. The given persona can be embodied by, for example,
a given vocabulary that is utilized in generating the given dialog content and that is specific to
the given persona, a given set of prosodic properties that is utilized in rendering the given
dialog content and that is specific to the given persona and that is utilized in synthesizing the
given dialog content for audible presentation to the user, and/or a given set of visual cues for a
visualized representation of the given persona (e.g., an animated avatar or entity) that is
utilized in rendering the given dialog content and that includes at least some visual cues that
are specific to the given persona and some visual cues that are common amongst multiple
personas of the plurality of disparate personas (e.g., waving, certain facial expressions, etc.).
[0074] Further assume that the user changes the given persona that is assigned to the
chatbot as indicated by 552B. In this example, the user changing the given persona utilized as
the subsequent trigger for the additional structured LLM query as indicated by 554B.

Accordingly, and in response to obtaining an indication of given multimedia content and given
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dialog content, the client device can initiate streaming of a song as the given multimedia
content as indicated by 556B and based on LLM output that is generated in response to the
structured LLM query. Further assume that the client device ducks a volume of the song at an
intro of the song as indicated by 558B. This enables the client device 510 to audibly render
given dialog content 560B without interrupting the streaming of the song. In this example,
completing rendering of the given dialog content 560B can be utilized as another subsequent
trigger for an additional structured LLM query as indicated by 562B. Further, the client device
510 can un-duck the volume of the song as indicated by 564B and continue with the streaming
of the song.

[0075] By changing the given persona, the user can effectively change the given dialog
content and/or how the chatbot provides the given dialog content. Further assume that the
given persona utilized in generating and/or rendering the given dialog content in the example
of FIG. 5A is a “hip hop” persona, whereas the given persona utilized in generating and/or
rendering the given dialog content in the example of FIG. 5B is a “jazz” persona. For instance,
the “hip hop” persona in the example is FIG. 5A can be reflected by the upbeat nature of the
given dialog content 560A (and optionally a high tempo and/or high volume of in audibly
rendering the given dialog content 560A), whereas the “jazz” persona in the example of FIG. 5B
can be reflected by the more formal nature of the given dialog content 560B (and optionally a
slower tempo and/or lower volume of in audibly rendering the given dialog content 560B).
[0076] Notably, in implementations where an indication of given multimedia content and
given dialog content has been provided to the client device 510 based on a previous structured
LLM query but has yet to be streamed and/or rendered, and an additional structured LLM
query is triggered (e.g., based on a change in the given persona assigned to the chatbot, based
on additional user input, etc.), the given multimedia content and the given dialog content can
be discarded. Put another way, the given multimedia content and the given dialog content
that is most recently received can be utilized instead of previously received multimedia content
and previously received dialog content.

[0077]  Turning now to FIGS. 6A and 6B, various non-limiting examples of determining when
to cause a client device to render dialog content with respect to a stream of multimedia

content being streamed at the client device are depicted. A client device 610 (e.g., an instance
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of the client device 110 of FIG. 1) may include various user interface components including, for
example, microphone(s) to generate audio data based on spoken utterances and/or other
audible input, speaker(s) to audibly render synthesized speech and/or other audible output,
and/or a display 680 to visually render visual output. Further, the display 680 of the client
device 610 can include various system interface elements 681, 682, and 683 (e.g., hardware
and/or software interface elements) that may be interacted with by a user of the client device
610 to cause the client device 610 to perform one or more actions. The display 680 of the
client device 710 enables the user to interact with content rendered on the display 680 by
touch input (e.g., by directing user input to the display 680 or portions thereof (e.g., to a text
entry box, to a keyboard, or to other portions of the display 680) and/or by spoken input (e.g.,
by selecting microphone interface element — or just by speaking without necessarily selecting
the microphone interface element (i.e., a chatbot may monitor for one or more terms or
phrases, gesture(s) gaze(s), mouth movement(s), lip movement(s), and/or other conditions to
activate spoken input) at the client device 610). Although the client device 610 depicted in
FIGS. 6A and 6B is a mobile phone, it should be understood that is for the sake of example and
is not meant to be limiting.

[0078] Referring specifically to FIG. 6A, assume that user input is received at the client
device 610 to launch a music application as indicated by 652A. The user input can be utilized
as an initial trigger for a structured LLM query as indicated by 654A, and the client device can
initiate streaming of a song as given multimedia content as indicated by 656A and based on
LLM output that is generated in response to the structured LLM query in the same or similar
manner described with respect to FIG. 5A. Further assume that the client device 610 ducks a
volume of the song at a bridge of the song as indicated by 658A. This enables the client device
610 to audibly render given dialog content 660A without interrupting the streaming of the
song. Inthis example, completing rendering of the given dialog content 660A can be utilized as
a subsequent trigger for an additional structured LLM query as indicated by 662A. Further, the
client device 610 can un-duck the volume of the song as indicated by 664A and continue with
the streaming of the song.

[0079] Notably, in the example of FIG. 6A and in contrast with the examples of FIGS. 5A and

5B, the client device 610 ducks the volume of the song at the bridge of the song as indicated by
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658A. The client device 610 may duck the volume of the song at the bridge of the song rather
than the intro of the song for various reasons. As described above (e.g., with respect to FIG. 4),
multimedia content metadata may be utilized to determine when to render the given dialog
content. Accordingly, in this example, assume that the multimedia content metadata indicates
the intro of the song is the most popular part of the song. As a result, ducking the volume of
the song during the intro of the song may detract from the user experience and/or be
undesirable, so the client device 610 renders the given dialog content 660A during the bridge
of the song instead.

[0080] Referring specifically to FIG. 6B, assume that user input is received at the client
device 610 to launch a music application as indicated by 652B. The user input can be utilized as
an initial trigger for a structured LLM query as indicated by 654B, and the client device can
initiate streaming of a song as given multimedia content as indicated by 656B and based on
LLM output that is generated in response to the structured LLM query in the same or similar
manner described with respect to FIG. 5A. Further assume that the client device 610 ducks a
volume of the song at an outro of the song as indicated by 658B. This enables the client device
610 to audibly render given dialog content 660B without interrupting the streaming of the
song. Inthis example, completing rendering of the given dialog content 660A can be utilized as
a subsequent trigger for an additional structured LLM query as indicated by 662B. Further, the
client device 610 can un-duck the volume of the song as indicated by 664B and continue with
the streaming of the song.

[0081] Notably, in the example of FIG. 6B and in contrast with the examples of FIGS. 5A, 5B,
and 6A, the client device 610 ducks the volume of the song at the outro of the song as
indicated by 658B. The client device 610 may duck the volume of the song at the outro of the
song rather than the intro of the song or the bridge of the song for various reasons. As
described above (e.g., with respect to FIG. 4), information included in the given dialog content
may additionally, or alternatively, or utilized to determine when to render the given dialog
content. Accordingly, in this example, assume that the given dialog content 660B includes
newsworthy content to be provided for presentation to the user. As a result, ducking the
volume of the song enables the client device 610 to quickly and efficiently provide desirable

information to the user.
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[0082] Although the examples of FIGS. 5A, 5B, 6A, and 6B depict a transcript of the given
dialog content, it should be understood that is for the sake of example and is not meant to be
limiting. Further, although the examples of FIGS. 5A, 5B, 6A, and 6B are described with respect
to the multimedia content being a song that is streamed via a music software application, it
should be understood that is also or the sake of example and is not meant to be limiting.
Rather, it should be understood that other forms of multimedia content are contemplated
herein that can be rendered via other software applications or a chatbot or automated
assistant software application. Moreover, although the examples of FIGS. 5A, 5B, 6A, and 6B
are described with respect to the multimedia content being streamed at a single client device,
it should be understood that is for the sake of example and is not meant to be limiting. For
example, multiple users can listen to the multimedia content and/or the dialog content. In this
example, a primary user (e.g., a user of the client device 510, 610) can share the streaming
with other users (e.g., via a shareable hyperlink), but the contextual data utilized in generating
the structured LLM queries may be limited to that of the primary user.

[0083] Turning now to FIG. 7, a block diagram of an example computing device 710 that may
optionally be utilized to perform one or more aspects of techniques described herein is
depicted. In some implementations, one or more of a client device, cloud-based automated
assistant component(s), and/or other component(s) may comprise one or more components of
the example computing device 710.

[0084] Computing device 710 typically includes at least one processor 714 which
communicates with a number of peripheral devices via bus subsystem 712. These peripheral
devices may include a storage subsystem 724, including, for example, a memory subsystem 725
and a file storage subsystem 726, user interface output devices 720, user interface input
devices 722, and a network interface subsystem 716. The input and output devices allow user
interaction with computing device 710. Network interface subsystem 716 provides an
interface to outside networks and is coupled to corresponding interface devices in other
computing devices.

[0085] User interface input devices 722 may include a keyboard, pointing devices such as a
mouse, trackball, touchpad, or graphics tablet, a scanner, a touch screen incorporated into the

display, audio input devices such as voice recognition systems, microphones, and/or other
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types of input devices. In general, use of the term "input device" is intended to include all
possible types of devices and ways to input information into computing device 710 or onto a
communication network.

[0086] User interface output devices 720 may include a display subsystem, a printer, a fax
machine, or non-visual displays such as audio output devices. The display subsystem may
include a cathode ray tube (CRT), a flat-panel device such as a liquid crystal display (LCD), a
projection device, or some other mechanism for creating a visible image. The display
subsystem may also provide non-visual display such as via audio output devices. In general,
use of the term "output device" is intended to include all possible types of devices and ways to
output information from computing device 710 to the user or to another machine or
computing device.

[0087] Storage subsystem 724 stores programming and data constructs that provide the
functionality of some or all of the modules described herein. For example, the storage
subsystem 724 may include the logic to perform selected aspects of the methods disclosed
herein, as well as to implement various components depicted in FIGS. 1 and 2.

[0088] These software modules are generally executed by processor 714 alone or in
combination with other processors. Memory 725 used in the storage subsystem 724 can
include a number of memories including a main random access memory (RAM) 730 for storage
of instructions and data during program execution and a read only memory (ROM) 732 in
which fixed instructions are stored. A file storage subsystem 726 can provide persistent
storage for program and data files, and may include a hard disk drive, a floppy disk drive along
with associated removable media, a CD-ROM drive, an optical drive, or removable media
cartridges. The modules implementing the functionality of certain implementations may be
stored by file storage subsystem 726 in the storage subsystem 724, or in other machines
accessible by the processor(s) 714.

[0089] Bus subsystem 712 provides a mechanism for letting the various components and
subsystems of computing device 710 communicate with each other as intended. Although bus
subsystem 712 is shown schematically as a single bus, alternative implementations of the bus

subsystem 712 may use multiple busses.

34



WO 2024/258419 PCT/US2023/034691

[0090] Computing device 710 can be of varying types including a workstation, server,
computing cluster, blade server, server farm, or any other data processing system or
computing device. Due to the ever-changing nature of computers and networks, the
description of computing device 710 depicted in FIG. 7 is intended only as a specific example
for purposes of illustrating some implementations. Many other configurations of computing
device 710 are possible having more or fewer components than the computing device depicted
in FIG. 7.

[0091] In situations in which the systems described herein collect or otherwise monitor
personal information about users, or may make use of personal and/or monitored
information), the users may be provided with an opportunity to control whether programs or
features collect user information (e.g., information about a user’s social network, social actions
or activities, profession, a user’s preferences, or a user’s current geographic location), or to
control whether and/or how to receive content from the content server that may be more
relevant to the user. Also, certain data may be treated in one or more ways before it is stored
or used, so that personal identifiable information is removed. For example, a user’s identity
may be treated so that no personal identifiable information can be determined for the user, or
a user’s geographic location may be generalized where geographic location information is
obtained (such as to a city, ZIP code, or state level), so that a particular geographic location of a
user cannot be determined. Thus, the user may have control over how information is collected
about the user and/or used.

[0092] Insome implementations, a method implemented by one or more processors is
provided, and includes receiving an indication of user input to initiate streaming of multimedia
content at a client device of a user; and in response to receiving the indication of the user input
to initiate the streaming of the multimedia content: generating, based on at least contextual
data associated with the user of the client device, a structured large language model (LLM)
guery; and generating, based on processing the structured LLM query, LLM output, wherein
the LLM output includes at least an indication of given multimedia content and given dialog
content. The method further includes causing the client device to initiate the streaming of the
given multimedia content; causing the client device to render the given dialog content before

the client device initiates the streaming of the given multimedia content or while the given
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multimedia content is being streamed at the client device; determining when to generate an
additional structured LLM query to continue the streaming of the multimedia content; and in
response to determining to generate the additional structured LLM query to continue the
streaming of the multimedia content: generating, based on at least additional contextual data
associated with the user of the client device, the additional structured LLM query; and
generating, based on the additional structured LLM query, additional LLM output, wherein the
additional LLM output includes at least an indication of given additional multimedia content
and given additional dialog content. The method further includes causing the client device to
initiate the streaming of the given additional multimedia content; and causing the client device
to render the given additional dialog content before the client device initiates streaming of the
given additional multimedia content or while the given additional multimedia content is being
streamed at the client device.

[0093] These and other implementations of technology disclosed herein can optionally
include one or more of the following features.

[0094] In some implementations, determining to generate the additional structured LLM
guery to continue the streaming of the multimedia content can be in response to completing
rendering of the given dialog content.

[0095] In some implementations, determining to generate the additional structured LLM
guery to continue the streaming of the multimedia content can be in response to receiving an
additional indication of additional user input to skip streaming of the given multimedia content
at the client device.

[0096] In some implementations, the method can further include utilizing a given persona,
from among a plurality of disparate personas, in generating and/or rendering of the given
dialog content.

[0097] In some versions of those implementations, determining to generate the additional
structured LLM query to continue the streaming of the multimedia content can be in response
to receiving an additional indication of additional user input to change the given persona
utilized in generating and/or rendering of the dialog content.

[0098] In additional or alternative versions of those implementations, the user input to

initiate the streaming of the multimedia content can be received via a software application that
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is accessible by the client device, and settings for the software application enable the user to
modify the given persona utilized in generating and/or rendering of the dialog content.

[0099] In some further versions of those implementations, the settings for the software
application can further enable the user to modify one or more of: music preferences, video
preferences, new source preferences, or sports team preferences.

[00100] In additional or alternative versions of those implementations, the LLM output can
be generated using an LLM that is a first-party LLM and that is associated with a first-party
entity, the software application can be a third-party software application that is associated
with a third-party entity, and the third-party entity can differ from the first-party entity.
[00101] In some implementations, the indication of the given multimedia content can include
an indication of audible multimedia content, and causing the client device to initiate the
streaming of the given additional multimedia content can include causing the audible
multimedia content to be audibly rendered via one or more speakers of the client device.
Further, causing the client device to render the given dialog content can be while the given
multimedia content, and can include: causing the client device to duck a volume of the audible
multimedia content that is being audibly rendered via the one or more speakers of the client
device; and causing, while the volume of the audible multimedia content is being ducked, the
client device to audibly render the given dialog content via the one or more speakers of the
client device.

[00102] In some versions of those implementations, the method can further include
identifying a given persona, from among a plurality of disparate personas, to be utilized in
generating and/or rendering of the given dialog content; selecting, based on the given person
to be utilized generating and/or rendering of the given dialog content, a given text-to-speech
(TTS) machine learning (ML) model, from among a plurality of disparate TTS ML models;
processing, using the given TTS ML model, the given dialog content to generate audible dialog
content; and causing the client device to audibly render the audible dialog content as the given
dialog content via the one or more speakers of the client device.

[00103] In some versions of those implementations, the indication of the given multimedia
content can further include an indication of visual multimedia content, and causing the client

device to render the given dialog content while the given multimedia content is being
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streamed at the client device can include continuing causing, while the volume of the audible
multimedia content is being ducked and while the audible dialog content is being audibly
rendered via the one or more speakers of the client device, the client device to visually render
the visual multimedia content via a display of the client device.

[00104] In some implementations, the given dialog content can include multimedia content
information associated with the given multimedia content.

[00105] In some implementations, the given dialog content can include news information or
sports information that is not associated with the given multimedia content.

[00106] In some implementations, the contextual data associated with the user of the client
device can include one or more of: music preferences, video preferences, new source
preferences, sports team preferences, or search results.

[00107] In some versions of those implementations, the contextual data associated with the
user of the client device may not include any explicit user input provided by the user of the
client device.

[00108] In some implementations, the method further includes, prior to receiving the
indication of the user input to initiate the streaming of the multimedia content at the client
device of the user: fine-tuning a LLM based on a plurality of training instances to generate a
fine-tuned LLM, each of the training instances including a (i) corresponding structured query,
and (ii) corresponding multimedia content and corresponding dialog content associated with
the corresponding structured query.

[00109] In some versions of those implementations, generating the LLM output based on
processing the structured LLM query can include processing, using the fine-tuned LLM, the
structured LLM query to generate the LLM output.

[00110] Insome implementations, a method implemented by one or more processors is
provided, and includes receiving an indication of user input to initiate streaming of multimedia
content at a client device of a user; and in response to receiving the indication of the user input
to initiate the streaming of the multimedia content: generating, based on at least contextual
data associated with the user of the client device, a structured large language model (LLM)
guery; and generating, based on the structured LLM query, LLM output, wherein the LLM

output includes at least given multimedia content and given dialog content. The method
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further includes causing the client device to initiate the streaming of the given multimedia
content via one or more speakers of the client device; determining when to audibly render the
given dialog content with respect to the streaming of the given multimedia content; and in
response to determining to audibly render the given dialog content: causing the client device
to duck a volume of the given multimedia content via one or more speakers of the client
device; and causing, while the client device is ducking the volume of the given multimedia
content, the client device to audibly render the given dialog content via the one or more
speakers of the client device. The method further includes, in response to completing audible
rendering of the given dialog content: generating, based on at least additional contextual data
associated with the user of the client device, an additional structured LLM query; and
generating, based on the additional structured LLM query, additional LLM output, wherein the
LLM output includes at least given additional multimedia content and given additional dialog
content.

[00111] These and other implementations of technology disclosed herein can optionally
include one or more of the following features.

[00112] In some implementations, determining when to audibly render the given dialog
content with respect to the streaming of the given multimedia content can include determining
a target portion of the given multimedia content during which the given dialog content is to be
audibly rendered via the one or more speakers of the client device; and determining to audibly
render the given dialog content during the target portion of the given multimedia content.
[00113] In some versions of those implementations, determining the target portion of the
given multimedia content during which the given dialog content is to be audibly rendered via
the one or more speakers of the client device can include determining a duration of time
needed to audibly render the given dialog content; identifying a plurality of target portions of
the given multimedia content during that do not include spoken content for the duration of
time needed to audibly render the given dialog content; and selecting, based on one or more
properties associated with the given multimedia content, a given target portion of the given
multimedia, from among the plurality of target portions of the multimedia content, as the

target portion of the given multimedia content.
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[00114] In some further versions of those implementations, the one or more properties can
be associated with the given multimedia content, and the one or more properties associated
with the given multimedia content can include one or more of: popularity information
associated with each of the plurality of target portions, or user listening history information
associated with each of the plurality of target portions.

[00115] In additional or alternative versions of those implementations, the given multimedia
content can include a song, and the target portion of the given multimedia content can include
an intro to the song.

[00116] In additional or alternative versions of those implementations, the given multimedia
content can include a song, and the target portion of the given multimedia content can include
an outro of the song.

[00117] In additional or alternative versions of those implementations, the given multimedia
content can include a song, and the target portion of the given multimedia content can include
a bridge of the song.

[00118] In some implementations, a method implemented by one or more processors is
provided, and includes generating, based on at least contextual data associated with a user of a
client device, a structured large language model (LLM) query to initiate streaming of
multimedia content at the client device of the user via a software application that is accessible
at the client device; generating, based on processing the structured LLM query, LLM output,
wherein the LLM output includes at least given multimedia content and given dialog content;
causing the client device to initiate the streaming of the given multimedia content via one or
more speakers of the client device; and causing the client device to render the given dialog
content before the client device initiates the streaming of the given multimedia content or
while the given multimedia content is being streamed at the client device.

[00119] These and other implementations of technology disclosed herein can optionally
include one or more of the following features.

[00120] In some implementations, the LLM output can be generated using an LLM that is a
first-party LLM and that is associated with a first-party entity, the software application can be a
third-party software application that is associated with a third-party entity, and the third-party

entity can differ from the first-party entity.
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[00121] In some implementations, the contextual data associated with the user of the client
device can include one or more search results.

[00122] In some versions of those implementations, the one or more search results can
include search results for news stories that are obtained during a same day that the structured
LLM query is generated.

[00123] In some further versions of those implementations, the given dialog content can
include a summary of the new stories.

[00124] In additional or alternative versions of those implementations, the one or more
search results can include search results for sports stories that are obtained immediately prior
to the structured LLM query being generated.

[00125] In some further versions of those implementations, the given dialog content can
include a summary of the sports stories.

[00126] In addition, some implementations include one or more processors (e.g., central
processing unit(s) (CPU(s)), graphics processing unit(s) (GPU(s), and/or tensor processing unit(s)
(TPU(s)) of one or more computing devices, where the one or more processors are operable to
execute instructions stored in memory, and where the instructions are configured to cause
performance of any of the aforementioned methods. Some implementations also include one
or more non-transitory computer readable storage media storing computer instructions
executable by one or more processors to perform any of the aforementioned methods. Some
implementations also include a computer program product including instructions executable

by one or more processors to perform any of the aforementioned methods.
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CLAIMS

What is claimed is:
1. A method implemented by one or more processors, the method comprising:
receiving an indication of user input to initiate streaming of multimedia content at a
client device of a user;
in response to receiving the indication of the user input to initiate the streaming of the
multimedia content:
generating, based on at least contextual data associated with the user of the
client device, a structured large language model (LLM) query; and
generating, based on processing the structured LLM query, LLM output, wherein
the LLM output includes at least an indication of given multimedia content and given
dialog content;
causing the client device to initiate the streaming of the given multimedia content;
causing the client device to render the given dialog content before the client device
initiates the streaming of the given multimedia content or while the given multimedia content
is being streamed at the client device;
determining when to generate an additional structured LLM query to continue the
streaming of the multimedia content;
in response to determining to generate the additional structured LLM query to continue
the streaming of the multimedia content:
generating, based on at least additional contextual data associated with the user
of the client device, the additional structured LLM query; and
generating, based on the additional structured LLM query, additional LLM
output, wherein the additional LLM output includes at least an indication of given
additional multimedia content and given additional dialog content;
causing the client device to initiate the streaming of the given additional multimedia

content; and
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causing the client device to render the given additional dialog content before the client
device initiates streaming of the given additional multimedia content or while the given

additional multimedia content is being streamed at the client device.

2. The method of claim 1, wherein determining to generate the additional structured LLM
guery to continue the streaming of the multimedia content is in response to completing

rendering of the given dialog content.

3. The method of claim 1, wherein determining to generate the additional structured LLM
guery to continue the streaming of the multimedia content is in response to receiving an
additional indication of additional user input to skip streaming of the given multimedia content

at the client device.

4, The method of any preceding claim, further comprising:
utilizing a given persona, from among a plurality of disparate personas, in generating

and/or rendering of the given dialog content.

5. The method of claim 4, wherein determining to generate the additional structured LLM
guery to continue the streaming of the multimedia content is in response to receiving an
additional indication of additional user input to change the given persona utilized in generating

and/or rendering of the dialog content.

6. The method of claim 4 or claim 5, wherein the user input to initiate the streaming of the
multimedia content is received via a software application that is accessible by the client device,
and wherein settings for the software application enable the user to modify the given persona

utilized in generating and/or rendering of the dialog content.

7. The method of claim 6, wherein the settings for the software application further enable
the user to modify one or more of: music preferences, video preferences, new source

preferences, or sports team preferences.
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8. The method of claim 6 or claim 7, wherein the LLM output is generated using an LLM
that is a first-party LLM and that is associated with a first-party entity, wherein the software
application is a third-party software application that is associated with a third-party entity, and

wherein the third-party entity differs from the first-party entity.

9. The method of any preceding claim, wherein the indication of the given multimedia
content includes an indication of audible multimedia content, wherein causing the client device
to initiate the streaming of the given additional multimedia content comprises causing the
audible multimedia content to be audibly rendered via one or more speakers of the client
device, wherein causing the client device to render the given dialog content is while the given
multimedia content, and wherein causing the client device to render the given dialog content
while the given multimedia content is being streamed at the client device comprises:

causing the client device to duck a volume of the audible multimedia content that is
being audibly rendered via the one or more speakers of the client device; and

causing, while the volume of the audible multimedia content is being ducked, the client
device to audibly render the given dialog content via the one or more speakers of the client

device.

10. The method of claim 9, further comprising:

identifying a given persona, from among a plurality of disparate personas, to be utilized
in generating and/or rendering of the given dialog content;

selecting, based on the given person to be utilized generating and/or rendering of the
given dialog content, a given text-to-speech (TTS) machine learning (ML) model, from among a
plurality of disparate TTS ML models;

processing, using the given TTS ML model, the given dialog content to generate audible
dialog content; and

causing the client device to audibly render the audible dialog content as the given

dialog content via the one or more speakers of the client device.
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11. The method of claim 9 or claim 10, wherein the indication of the given multimedia
content further includes an indication of visual multimedia content, and wherein causing the
client device to render the given dialog content while the given multimedia content is being
streamed at the client device comprises:

continuing causing, while the volume of the audible multimedia content is being ducked
and while the audible dialog content is being audibly rendered via the one or more speakers of
the client device, the client device to visually render the visual multimedia content via a display

of the client device.

12. The method of any preceding claim, wherein the given dialog content includes

multimedia content information associated with the given multimedia content.

13. The method of any preceding claim, wherein the given dialog content includes news

information or sports information that is not associated with the given multimedia content.

14. The method of any preceding claim, wherein the contextual data associated with the
user of the client device includes one or more of: music preferences, video preferences, new

source preferences, sports team preferences, or search results.

15. The method of claim 14, wherein the contextual data associated with the user of the

client device does not include any explicit user input provided by the user of the client device.

16. The method of any preceding claim, further comprising:
prior to receiving the indication of the user input to initiate the streaming of the
multimedia content at the client device of the user:
fine-tuning a LLM based on a plurality of training instances to generate a fine-
tuned LLM, each of the training instances including a (i) corresponding structured
query, and (ii) corresponding multimedia content and corresponding dialog content

associated with the corresponding structured query.
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17. The method of claim 16, wherein generating the LLM output based on processing the
structured LLM query comprises:
processing, using the fine-tuned LLM, the structured LLM query to generate the LLM

output.

18. A method implemented by one or more processors, the method comprising:
receiving an indication of user input to initiate streaming of multimedia content at a
client device of a user;
in response to receiving the indication of the user input to initiate the streaming of the
multimedia content:
generating, based on at least contextual data associated with the user of the
client device, a structured large language model (LLM) query; and
generating, based on the structured LLM query, LLM output, wherein the LLM
output includes at least given multimedia content and given dialog content;
causing the client device to initiate the streaming of the given multimedia content via
one or more speakers of the client device;
determining when to audibly render the given dialog content with respect to the
streaming of the given multimedia content;
in response to determining to audibly render the given dialog content:
causing the client device to duck a volume of the given multimedia content via
one or more speakers of the client device; and
causing, while the client device is ducking the volume of the given multimedia
content, the client device to audibly render the given dialog content via the one or
more speakers of the client device; and
in response to completing audible rendering of the given dialog content:
generating, based on at least additional contextual data associated with the user
of the client device, an additional structured LLM query; and
generating, based on the additional structured LLM query, additional LLM
output, wherein the LLM output includes at least given additional multimedia content

and given additional dialog content.
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19. The method of claim 18, wherein determining when to audibly render the given dialog

content with respect to the streaming of the given multimedia content comprises:
determining a target portion of the given multimedia content during which the given

dialog content is to be audibly rendered via the one or more speakers of the client device; and
determining to audibly render the given dialog content during the target portion of the

given multimedia content.

20. The method of claim 19, wherein determining the target portion of the given
multimedia content during which the given dialog content is to be audibly rendered via the one
or more speakers of the client device comprises:

determining a duration of time needed to audibly render the given dialog content;

identifying a plurality of target portions of the given multimedia content during that do
not include spoken content for the duration of time needed to audibly render the given dialog
content; and

selecting, based on one or more properties associated with the given multimedia
content, a given target portion of the given multimedia, from among the plurality of target

portions of the multimedia content, as the target portion of the given multimedia content.

21. The method of claim 20, wherein the one or more properties are associated with the
given multimedia content, and wherein the one or more properties associated with the given
multimedia content include one or more of: popularity information associated with each of
the plurality of target portions, or user listening history information associated with each of the

plurality of target portions.

22. The method of any one of claims 19 to 21, wherein the given multimedia content

includes a song, and wherein the target portion of the given multimedia content includes an

intro to the song.
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23. The method of any one of claims 19 to 21, wherein the given multimedia content
includes a song, and wherein the target portion of the given multimedia content includes an

outro of the song.

24, The method of any one of claims 19 to 21, wherein the given multimedia content
includes a song, and wherein the target portion of the given multimedia content includes a

bridge of the song.

25. A method implemented by one or more processors, the method comprising:

generating, based on at least contextual data associated with a user of a client device, a
structured large language model (LLM) query to initiate streaming of multimedia content at the
client device of the user via a software application that is accessible at the client device;

generating, based on processing the structured LLM query, LLM output, wherein the
LLM output includes at least given multimedia content and given dialog content;

causing the client device to initiate the streaming of the given multimedia content via
one or more speakers of the client device; and

causing the client device to render the given dialog content before the client device
initiates the streaming of the given multimedia content or while the given multimedia content

is being streamed at the client device.

26. The method of claim 25, wherein the LLM output is generated using an LLM that is a
first-party LLM and that is associated with a first-party entity, wherein the software application
is a third-party software application that is associated with a third-party entity, and wherein

the third-party entity differs from the first-party entity.

27. The method of claim 25 or claim 26, wherein the contextual data associated with the

user of the client device includes one or more search results.
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28. The method of claim 27, wherein the one or more search results includes search results
for news stories that are obtained during a same day that the structured LLM query is

generated.

29. The method of claim 28, wherein the given dialog content includes a summary of the

new stories.

30. The method of claim 27, wherein the one or more search results includes search results
for sports stories that are obtained immediately prior to the structured LLM query being

generated.

31. The method of claim 30, wherein the given dialog content includes a summary of the

sports stories.

32. A system comprising:

one or more hardware processors; and

memory storing instructions that, when executed by the one or more hardware
processors, cause the one or more hardware processors to perform the method of any one of

claim 1 to 31.

33. A non-transitory computer-readable storage medium storing instructions that, when

executed by one or more hardware processors, cause the one or more hardware processors to

perform operations according to the method of any one of claim 1 to 31.
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