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AI Wizardry in Webex
Advances in speech technology for differentiated user experiences
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Unraveling the richness of speech streams

Speech is complex, multi-faceted and ubiquitous – many 
applications in recognition, enhancement, generation, and analytics.  
Perfect for AI

Meaning

Identity

Environment

Speech Audio Streams
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What matters in speech?

Criteria
• Comprehension rate
• Cognitive load
• Latency
• Computing overhead
• Privacy and security

Audio Challenges
• Environmental noise 
• Background talkers
• Reverberation
• Network latency and starvation
• Bandwidth compression
• Uneven talker volume

Complex
encoding

Source noise 
and reverb

Complex
routing

Complex decoding
and selection

“What was that?”
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A brief history of speech enhancement
• Surprisingly, there has been little change in state-of-the-art algorithms over four 

decades
• Deep learning revolution reaches speech in just the past two years

0

0.2

0.4

0.6

0.8

1

1.2

1975 1980 1985 1990 1995 2000 2005 2010 2015 2020Im
pr

ov
em

en
t o

f n
oi

sy
 in

pu
t (

PE
SQ

)

40 Years of noise reduction methods 
(best algorithm of the time, same Interspeech DNS Challenge tests)

DSP algorithms

N
eu

ra
l n

et
w

or
k 

al
go

rit
hm

s



© 2020  Cisco and/or its affiliates. All rights reserved.   Cisco Confidential

5

BabbleLabs: AI Speech Wizardry
AI meets speech - deep experience in speech science, AI/ML, embedded 
systems

Massive Compute Massive Data Corpus

Novel Deep Neural Networks

Silicon-optimized software

Speech 
Enhancement

Speech 
Recognition

300 TFLOPS
per Engineer

40,000 hours 
speech
15,000 hours 

music
10,000 hours noise

100,000 room 
models
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Separating human speech from stationary noise
Stationary noise: Fan
• Steady frequency over time

• Most energy below speech bands (most critical: 250-2500Hz)

Non-stationary noise: Human babble noise
• Time variation makes conventional adaptive filters ineffective

• Squarely in speech bands
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A few dominant 
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Broad, time-
varying 
frequencies 
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Speech enhancement demos
Strong coverage across devices, languages and noises
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Implementing AI based speech enhancement

• Smart:
• Separates of speech from unwanted 

sounds: Typing, dog barking, traffic, 
appliances

• Pulls intelligible speech from human 
babble

• Reduces noise by >20db (100x)

• Efficient:
• Optimized code generation across edge 

and cloud deployments
• Scalable compute to fit target platform

Machine 
Learning 

Model Design

Data 
Acquisition & 
Augmentation

Model Training

Inference Model 
Development

iOS Android Linux 
dockerMacOSWindow

s
REST 
API

WebAS
Membed

Common code generation
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What does it mean for the Webex audio 
experience?

9

Remove keyboard and noisy disruptions
Remove reverberation  to bring 

speaker ”closer”
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Leadership in End-to-End Noise Removal

Webex

MS Teams

Zoom
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Comparison of Speech Enhancement in Video Conference 
Systems Webex 41.4 Background Noise Removal "Auto"

Microsoft Teams 1.4.00.4167 Noise Reduction
"High"Zoom 5.4.1 Noise Suppression "High"
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Near Talker Far Talker

Scenario Today Coming Soon
Single-talker – suppress background 
talkers
Near field talker = 0.5m(Savita)
Far field talker = 3m 

Multi-talker – enhance background 
talkers 
Near field talker = 0.5m (Samer)
Far field talker = 4m

Near and Far Talkers
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Multi-microphone Devices 

Session ID

Comparison:
1. Single microphone audio
2. Multi-microphone audio

Leveraging full power of leading-edge
laptops, room devices, phones

Webex Desk Navigator

Webex Desk Plus
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Speech Recognition 

"Ok Webex"

Webex Assistant 
for Rooms & 

Meetings 

Transcription 
and CC 
services

Short 
command 

subsets

ENTERPRISE USE CASES

Intelligent Self-
Service

Real-time transcripts

Call wrap-up

Live agent assistance

“Ok Webex, join the 
meeting”

Schedule/start a meeting
Call someone
Take meeting notes
Find & distribute content
Approve expenses
Review calendar
Assign action items

Natural 
Language 

understanding
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Signal to 
Noise Ratio

Spectrogram IBM Watson Webex Local 
Command 

Recognition

>20 dB Power on
Go left
Command eleven
Previous
Command seven
Go right
Power off

Power on
Go left
Command eleven
Previous
Command seven
Go right
Power off

0 dB —
Yes
—
—
—
—
—

Power on
Go left
Command eleven
Previous
Command seven
Go right
Power off

What’s coming next?
Robust Local Speech 
Recognition
Recognition rates degrade 
sharply under real-world noisy 
conditions
Local recognition can be faster, 
more accurate, and more private.

• Accurately recognize single word/phrase 
to wake up the system. 

• Accurately recognize command set 
without re-training the primary network

e.g. : Local Customization of Conference Controls

Menu 1 

Enterprise A

Menu 2 

Enterprise B

Menu 1 

Enterprise C

14
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Acoustic Model

Language Model

Natural Language Application –
finding certain sequences

Noise Filter

What’s happening?

power_on()

Unified Neural Network Model
High-dimensional language-independent 

embedding sequence

power_on()

The usual way A better way

p aʊ ər ɑn p aʊ ər ɪn

“power on” “power in”

???

Flash-trained sequence matcher
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Video

Whiteboard

Care

MessageFiles

Meeting

Calendar

Calling

People

Enabling speech recognition's proliferation

16

AI

AIAI

AI

BEFORE DURING AFTER

High accuracy 
& low latency

Language support

Rapid 
configurability

Modest compute
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