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Toward Machine-Emotional Intelligence
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Passive Biometrics at the SEI

Real-Time Heartrate Extraction (2016) Facial Micro-Expression Analysis (2017)
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Voice Forensics at CMU Language Technologies Institute

Profiling Hoax Callers
R. Singh, et al., 2016

This person is:

. White

. Brought up in the U.S.A.
. Approx. 175 cm tall

. Approx. 75 kg

. Approx. 40 years old

. Not in any trouble

. Not on a boat

. In a warehouse of some kind

U.S. Coast Guard photo by Eric D. Woodall

. Using homemade equipment

. Sitting on a metal chair upon a concrete floor
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Emotion Recognition from Voice

* \Voice Is a complex process that
presents bio-markers

* Bio-marker analysis enabled by
micro-articulometry

 Made possible by 30 years of
automatic speech recognition
technology at CMU

Micro-feature
extraction
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Mission Applications

Security checkpoints and
encounters

Interrogations
Intelligence profiling

Media analysis and
exploitation

Detection of stress, PTSD

Human-machine teaming
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Emotion Recognition from Voice
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Database Construction

Broekens & Brinkman, 2009
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Mehrabian & Russell,
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CMU-SER Database

« Largest ever in-the-wild speech emotion database

« QOver 29,000 annotated audio clips, totaling over 54
hours of voice recordings

« Over 324,000 unigue annotations

 Open source tools
 Voice processing and exemplar creation

« Crowdsourcing platform with Amazon Mechanical
Turk
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Introduction Motivation Methodology Results Perception Future Work
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Questions

O

Motivation:

Physical Indications of
Fight or Flight Response
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) dilated pupils
J ropid heart beot
trembling and breathing

FEAR
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Motivation: Valence (negative vs. positive)
A

o Discrete emotions are limited.

o People exhibit complex affective
states.

o Complexity of emotions is difficult to — Dominance
capture via discrete emotions. (weak vs. strong)

o Emotion Primitives:

Arousal (calm vs. excited)
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Methodology:
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Methodology:

-~

o Data selection = o

o Data cleaning

Audio clip progress

o Pre-hoc quality control
o Challenges of crowdsourcing:

Clear and audible speech? @
Number of People Audible @

Sex of Speaker(s) ®

SEIl Research Review 2019 Rita Singh, Carnegie Mellon University



Introduction Motivation Methodology Results Perception Future Work Questions

o 000 0000 O O O O

Methodology:

valence
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Results

speaker specific embedding network

MAE RMSE

Baseline 0.26 0.31
Proposed 0.16 0.20

Model

multimodal embedding network
Accuracy
Baseline 30.8%
Snippet of a lecture by Christopher Manning marked as “neutral” in terms of emotion by
Proposed Model 53% ourdemo
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Perception

o EXxpression versus Perception

e Are emotions expressed through
speech universal in how they are
perceived?

o Studying gender differences in
perception of emotion

o Challenges of crowdsourced data in
relation to statistical analysis
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Perception

Future Work Questions
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Detecting gender differences in perception of emotion in
crowdsourced data
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ABSTRACT

Do men and women perceive emotions differently? Popular
convictions place women as more emotionally perceptive than
men. Empirical findings, however, remain inconclusive. Most
prior studies focus on visual modalities. In addition, almost all
of the studies are limited to experiments within controlled envi-
ronments. Generalizability and scalability of these studies has
not been sufficiently established. In this paper, we study the
differences in perception of emotion between genders from
speech data in the wild, annotated through crowdsourcing.
While we limit ourselves to a single modality (i.e. speech),
our framework is applicable to studies of emotion perception
from all such loosely annotated data in general. Our paper
addresses multiple serious challenges related to making statis-
tically viable conclusions from crowdsourced data. Overall,
the contributions of this paper are two fold: a reliable novel
framework for perceptual studies from crowdsourced data;
and the demonstration of statistically significant differences in

LY _a 4

Rita Singh, Carnegie Mellon University

and interpret emotions [30]. It is important to emphasize
that perception, while correlated to emotional expression, is
different from it. This distinction can be best explained by
the modified version of Brunswik’s lens model proposed in
[37]. There are three main stages in this model: the encoding,
the transmission, and the decoding of emotions. Encoding
is the process where individual conveys their internal state
by modifying their communicative channel. Decoding is the
process where another individual makes an inference about
the state of the first individual. The cues that are encoded and
the cues that are decoded may differ based on the noise in
the transmission. When studying expression, the focus is on
how the emotions were encoded, and the primary subject of
study is the encoder. On the other hand, perception deals with
how the emotions were interpreted or decoded, and, hence,
the focus is on the decoder. To create emotionally intelligent
machines that can interact with humans, understanding how
humans perceive emotions is a crucial first step. Not only
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Future Work:
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Questions?

rsingh@cs.cmu.edu

The Amazing Team
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