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Agenda

Agenda

 Cultural Neurology and Social Neuroscience

 Neural Cognition and Affective Computing

 CPP (Cyber Psychosocial and Physical) 

Computation Method

 Application and Discussion



Cultural Neurology and Social 

Neuroscience
Differences in cognitive experience

between the audience and an

artist:

More activated functional areas in
the brain and emotional activities
for an artist.



Cultural Neurology and Social 

Neuroscience
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Favorite style of people

living in Shanghai,

China

Attractive design: 

fashionable shape and 

elegant appearance.

Favorite style of

people living in

Beijing, China

Attractive design: 

Water, long-range

perspective and red

color.



Cultural Neurology and Social 

Neuroscience
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Music emotional experiences analysis from EEG signals:

Significant differences in individual and

genders, but no significant differences

in nationalities.

There are some common music features

which are independent of cultures and

nationalities.



Cultural Neurology and Social 

Neuroscience
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Information process in human processor model (S.K. Card, T. P. Moran, and A. Newell, 1986)

Time parameters in the Perceptual 

Process and Cognitive Process



Social Neuromechanism

Social Neuroscience:  J. T. Cacioppo and G. G. Berntson, “Social psychological contributions to the 

decade of the brain: doctrine of multilevel analysis,” American Psychologist, vol.47, pp.1019-1028, 1992.



Cyber Psychosocial and Physical 

Computation(CPP)
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For example, if the task is to find

the possible online actions based

on psychological reactions, it can

be described as a forward

problem shown

Reversely, estimation of the

psychological states from the

recoded data about environment

information and operating actions

can be described as an inverse

problem shown
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Here, is the inverse operator of

. 



Cyber Psychosocial and Physical 

Computation(CPP)
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In today’s society, the sensing means and human-computer interfaces are becoming 

all-around and on-line.  This makes it more possible than ever before to study 

human’s psychology and behaviors from the big data from cyber and physical 

spaces.
A lot of researches have demonstrated that the cyber space is “an amplified forerunner of the real

word” in social mood. So we can make a good judgment and timely grasp the emotional state of

the real society in cyber space which is the well mapping of real social mood.

Based on the cyber psychosocial

computation, the social satisfaction to the

government’s policies can be estimated at

an accuracy rate of 84.5% compared with

the real survey results.



Computation in Psychological Space

In the psychological space, the reactions will bring subsequent activities and 

result in the changes of physiological variables which may be reported by 

subjective assessment and recorded in the data collection:
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PAD model presented by A. Mehrabian in 1995
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Computation in Physical Space

In the physical space, human’s reactions exhibit on the variations of physiological signals

(e.g. EEG, ECG, ERPs, respiration, skin temperature, etc.) and external performances (e.g.

speeches, facial expressions, gestures, movements, subsequent behaviors, etc.) which can

be divided into the verbal reactions and nonverbal reactions. Those reactions can be

detected by sensing equipment and recorded in the data collection:
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Infrared

pictures



Computation in Cyber Space

In the cyber space, reactions are reflected on the actions such as the mouse movements and

keyboard operations which are related to the current environment, for example, the layout

and contents of a browsing web page. Therefore, the environment information and operating

actions should be all recorded in the data collection by some online tracking and content

analyzing tools :
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Neural Cognition and Affective Computing on 

Cyber Language
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Emotion Recognition and Affective Computing on 

Vocal Social Media
Vocal media has become a popular way of communication in today’s social networks.

In the meantime of conveying semantic information, vocal message usually also contains

abundant emotional information which has been the new focus of attention in the data-mining

of social media analytics.



Emotion Recognition and Affective Computing on 

Vocal Social Media
The acoustic feature parameters require to be tested to show that they are only related to the 

vocal emotions and independent of the semantic information in a speech. This test is carried 

out with the CASIA, a widely used standard corpus for Chinese language test . 

Based on the chosen parameters we apply our SVR

model to estimate the PAD values of each emotional

speech and convert the values into the most possible

typical emotion state by Formula (12). Table 2 shows

the test result of the recognition rates.

The test result shows that recognition rates of happy,

sad, angry, surprise, fear, and neutral are 81.32%,

85.27%,87.72%, 77.69%, 79.37%, 83.23% respectively,

and the average rate reaches 82.43%, which are higher

than the existing results reported by the similar tests.



Machine Learning

We believe that machine learning can be the most prospective even the only way to accomplish the

complex computation on human’s psychology and behaviors in the ubiquitous environment.

However, in doing so, the research of machine learning needs to pay attention to the following new

aspects which may be beyond the computer science and technology, and require the interdisciplinary ideas

and methods:

(1) Comprehensive ability of context awareness in physical, cyber and psychological spaces as well

as the information fusion processing which we called as CPP (CyberPsychological and Physical)

computation;

(2) Endowment with both rational intelligence and emotional intelligence of human beings in the

learning process which called as smart learning;

(3) A systematic model such as neural mechanism which describes the dominant process of

human’s psychology and behaviors, and helps the machine to understand its globally structural

features and therefore reduce the computational cost by learning from the limited samples of a

big data set.

One barrier needs to be broken is how to avoid the “curse of dimensionality” and ensure the

generalization ability in the learning process. Fortunately, the tentative path has been lighted owing to

the efforts such as D. Koller & N. Friedman’ work on Probabilistic Graphical Models and the

Compressive Sensing (CS) theory presented by E. Candès & E. Candès, etc.

“predicting” the changes based on generalization ability and “describing” the knowledge discovered

from huge data will be the big two tasks of machine learning in the future.



Simulation Platform Unconventional Emergency

17



TDF (Theory-Data-Feedback) Framework and 

Method



Application

Prediction of the Ebola outbreak in Beijing and Bird flu 

in China. The dynamic changes of social mood in a

real emergency event which took place in

Urumchi, China in 2009. It was produced by

the CPP computation based on smart learning

from the historical data of on-site records,

survey and cyber information, and estimated

according to the relationships among the

different spaces.



谢谢!
Thank you!


