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Audio: Having a Ren

Smartphones

Smart Speakers




Qualcomm Agstic _|
3.5mm jack

Qualcomm Agstic
& Qualcomm aptX

Bluetooth
aptX

Qualcomm Agstic
USB Type-C
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Hexagon
Audio DSP

First DSP
dedicated to audio

» Super Wideband EVS
= Voice Ul enhancements

= Virtual latency-free Reverb
and audio effects

= USB3.0 Tunnel Mode



Agstic USB-C
Headset codec

(WHS9420)

Extremely low power

Hi-Fi DAC

Up to 384kHz, 32bit
Dynamic range > 120dB
THD+N <-100dB

ANC (Active Noise Cancellation)
Hi-Fi ADC

Binaural recording




Introducing

Qualcomm Agstic Hi-Fi DAC:
AQT1000

Designed with Hi-Fi audio in mind.




Agstic Hi-Fi DAC
AQT1000

USB Type-C =——>

QTI’s first dedicated
Hi-Fi audio DAC

Low power playback
Native DSD

384kHz / 32bit
Dynamic range: 123dB
THD+N: -105dB

€&—— Analog headphone jack




Agstic audio codec family

Audio Codec Type-C Audio Codec Audio DAC
(WCD) (WHS) (AQT)
Hi-Fi DAC (DSD) O O O
Hi-Fi ADC ® o
Built-in ANC ® o
Voice Ul DSP o
Low power consumption o o o

Device Smartphone “ ™ Headsets & Smartphones
g | ¥ Dongles Hi-Fi DACs




Qualcomme aptX"®




NG )=

Operating

Smartphones Systems In-car entertainment
& Tablets systems

‘o

a_ The modern 8—]
Qualcomme aptX™

Networked . [ Bluetooth
speakers aUdIO eCOSyStem speakers
(000 000,
Headphones
& headsets Soundbars

PCs & laptops

Qualcomm aptX is a product of Qualcomm Technologies International, Ltd.

Confidential and\Proprietary - Qualcomm Technologies International, Ltd.






Qualcomme aptX™ HD audio momentum
Evolving ecosystem — source devices

Vertu

Astell & Kern Astell & Kern  Astell & Kern  Astell & Kern Astell & Kern Astell & Kern LG LG LG LG LUNA  constellation
Aguim Kann AK320 AK380 AK300 AK70 G5 G6 V20 V30 TG-L900S  Octane
Sony Son S TRINITY
OnePlus 3 OnePlus 3T OnePlus 5 Onkyo Sharp SSE?/rgg Sony Xperia ZX1 NA-40 Sy fies NZ;)(%O NuAns Reloaded Google
Granbeat ~ SH-03J Xperia ZX1 —  compact ene Pixel 2 and Pixel 2 XL

Qualcomm aptX is a product of Qualcomm Technologies International, Ltd.

Confidential and Proprietary - Qualcomm Technologies International, Ltd.




Qualcomme aptX™ HD audio momentum
Evolving ecosystem — sink devices

Naim Uniti Naim Uniti Naim Uniti Naim Uniti VIFA DALI Inateck Astell & Kern
Core Atom Nova Star Copenhagen Calisto BR1006 XB10
Beyerdynamic Bey;rtljynamic LG LG i.Tech Audio-Technica Audio-Technica BlueWave Audio
A\(entho elento Tone Active+ Tone Platinum Stereo Pro2 ATH-DSR7BT ATH-DSR9BT GET
Wireless Wireless
Bowers and Wilkins Sony Sony Sony h.ear on 2 Sony h.ear on 2 Sony h,ear on 2 Nuarphones
PX Wireless WH-1000XM2 WI-1000X WH-N90ON Mini Wireless WI-H709
WH-H800

Qualcomm aptX is a product of Qualcomm Technologies International, Ltd.

Confidential and Proprietary - Qualcomm Technologies International, Ltd.
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Agstic Voice Ul
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Agstic Voice Ul

Low power voice activation
with Agstic Voice suite

2nd Stage

Keyword &
User Verification

1st Stage

Keyword Detection
User verification




Smart Speaker
Reference Design

Comprehensive solution

Create superior premium smart speakers with
key audio technologies

Combined hardware and software across our
platforms

Agstic Voice Ul Suite

6-mic source tracking Far-field  Voice Activation
Secure Voice ECNS Barge-in
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QUALCO/WW



QUALCONVW’

DUER ®S

Baidu’s Conversational Al platform

Jing Kun
General Manager of Baidu DuerOS
Dec 2017



Baidu : All in Al

Baidu Brain

Intelligent Cloud



3 essentials of voice con

Hearing Understan



3 essentials of voice co

Hearing

Apply advanced
speech technologies
in daily acoustic
environment



Baidu's speec
Far-field technologies: Microphone array,
detection, far-field au

Large room Small room Vehicle



3 essentials of voice con

Understan

Leverage machine learning
algorithms, knowledge
graph and big data to
understand user needs

Hearing



Knowledge graph and big data

10M 100

User profile labels Multi-turn conversation sessions /
global POls /daily navigation
mileages

1B 10B

Knowledge graph entities/ Entity relationship/ search
voice requests / audio queries/ video content
Content




Machine learning technologies

Deep Learning Technology

Widely used in search, advertisement, conversation
understanding, etc.
Huge computing power in Baidu's cloud

Multi-turn Conversation Search Te

TeCh nology World's first multimodal sea
Leading in the shift from keywo
Multi-turn conversation system based on deep learning semantic based search

and reinforcement learning
The first multi-turn conversation system tailored for
devices and scenes



3 essentials of voice co

Hearing Understan



DuerOS' 10 Categories

Audio & Video Information Entertai

Music Video News Sports Chats Games

Film Audio books Weather Q&A Jokes

Drama Radio Stock Image Poem composition

TV Show Flight | ..

Location Tools Phone Control Perso

SerViCGS Translation Phone call  Contacts ASSiSta nt

Map chtlona.ry Text App Control Schedule
N Calculation Alarm

Navigation Exch : Calend Alarm

Local search bl -l Remainder

Traffic condition..... (| | T




50,000 1,500,000

Dramas Cars

1,000,000 190,000 45,0

Games Real estates  Allractions

870,000 Premium contents
NS

20,000 6,000 1,000,000
Films Funds Manga
26,000 50,000 30,000,000 600,0

Global Weather  Job positions Merchandi



DuerOS Architectur

Conversational Al OS for everyone a

An open device platform

An intelligent conversational brain

A rich skill platform




DuerOS is Every

Cross-scene and cross-device exp

Morning On the road



Most Vibrant Al E

DuerOS is working with all our partne



DuerOS + Qualcomm
Bring more possibilities for sm



Qualcomm Agstic
& Qualcomm aptX

= Focused on supporting premium Hi-Fi
audio quality requirements

= Building comprehensive Voice Ul platforms
for driving new experiences







Baidu : Allin Al

DuerOS Baidu's conversational Al platform

aeollo

o |- > ) >y

BION) PC (GUI)
PC Client-Server

Mobile Baidu Brain

Cloud

Web

Internet

Intelligent Cloud




3 essentials of
voice conversation

Hearing Understanding | Fulfillment

Far-field, Real-world environment



Duer OS + Qualcomm
Bring more possibilities for smartphones

Duer OS + All Our Partners
Create a brighter future



Qualcomm
TrueWireless™
Stereo

Completely wire-free Bluetooth™
stereo headset audio

Earbud style headset

Ultimate freedom without wires
Streaming media

Making phone calls

Monitoring activities such as heart
rate (with sensors)

Qualcomm TrueWireless is a product of Qualcomm Technologies International, Ltd.
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Thank you

Followuson: T 9 N

For more information, visit us at:
www.qualcomm.com & www.qualcomm.com/blog

Nothing in these materials is an offer to sell any of the components or devices referenced herein. —
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