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My brain is only a receiver, in the Universe [
there is a core from which we obtain
knoledge, strength and inspiration. I
have notpnetrated into the secrets of
= this core, but I know that it exists. gy
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You are formally invited to join this study

by donating your brain waves
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Project: Brain Computer Interface for Avatar Robotics
You are formally invited to join this study

by donating your brain waves
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Ref. https://gcn.com/articles/2019/09/23/smart-cities-visually-impaired.aspx



https://gcn.com/articles/2019/09/23/smart-cities-visually-impaired.aspx

Ref. https://tecoreviews.com/reviews/6-best-screen-readers-for-the-blind-or-visually-impaired-people



https://tecoreviews.com/reviews/6-best-screen-readers-for-the-blind-or-visually-impaired-people/
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Ref. https://www.healthproductsforyou.com/ar-overcoming-complications-of-quadriplegia.html
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Disability: quadriplegia




Ref. https://sociable.co/technology/brain-computer-interface-brainwave-patterns-speech
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https://sociable.co/technology/brain-computer-interface-brainwave-patterns-speech/
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Did you get IRB
approval for your human
subject research project?

No, the IRB was
taking too long, so
| went ahead and

started collecting data...




Data Collection

Challenges

e Human Subject Approval

e Time consuming

e Attention to detail
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https://biohackinfo.com/telepathy/

(a)

Ref. https://www.extremetech.com/extreme/149879-brown-university-creates-first-wireless-implanted-brain-computer-interface



https://www.extremetech.com/extreme/149879-brown-university-creates-first-wireless-implanted-brain-computer-interface

CURRENTLY... eIy

INVASIVE

Continuous non invasive

EEG Brain Gate

in vivo Functional Brain Mapping

Direct methods Indirect methods
Electrical Fast optical
-« EEG — ¢ VSD
* SUA, FP * EROS
] Perfusion-related
|| Magnetic e PET
* MEG 1« fMRI
e OIS
* NIRS

A
CWU

Ref. https://www.wareable.com/wearable-tech/muse-brain-sensing-headband-review-938
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Cloud Computing

Oy
AWS vs. Azure vs. Google

In comparison to Google Cloud Platform vs AWS vs Microsoft Azure, Pricing is the key
factor to look upon. Google Cloud Platform provides 12-month free trial service. After
this period, a user can quit all the services if not required or can update if he/she wants

to change the current plan. But in other platforms, Pricing is a bit high.

D &
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Google Cloud  ypPS NET DigitalOcean

Ref. https://www.whizlabs.com/blog/google-cloud-hosting/
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Spark: Context Setting Spark Facebook

facebook —> Sle"’l(\Z 4—>

l Spark SQL + GraphFramesAPI

Results L

=V

MAPR Installation Guide




Query Facebook Data — Max Common Friends
d Python Code: )

print("get common friends") a c

commonf = g.find("(a)-[1->(b); (b)-[1->(c); (a)-[1->(c)").select(F.col("a.id").alias("a"),\ GraphFrames
F.col("b.id").alias("b"),F.col("c.id").alias("common"))

commonf commonf.groupBy("a","b").count()

commont commonf.groupBy("a").agg(F.max("count”)).orderBy("a")

sglContext.clearCache()

commont . show(30)

APACHE
P SPark
a|max (count) | ™

Max Common Friends for Each Person ID

CWU Spark Facebook



Query Facebook Data — Histogram Spark Facebook

| Python (Yeloll i "ot matplotlib

import matplotlib.pyplot as plt

commont.toPandas()
pd[[ 'max(count)']].plot(kind="hist', bins=200,fontsize=15,
x1im=(0,180),ylim=(0,650),width=1,figsize=(20,5))

APACHE
plt.title("Common Friends Plot",fontsize=15)
Spquw plt.xlabel('max common friends',fontsize=15)
.ylabel('count',fontsize=15) r ‘ “ 'I l
.savefig('outputl2.png',dpi=500) ~a b

D RGSUltZ Common Friends Plot
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Query Facebook Data — Histogram Spark Facebook

D Or|g|ﬂ Data: Common Friends Plot
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a. Cyber-physical Humanoid Robotic Avatar
Is a relatively new area of growing interest

b. Applications
Disability / Mission Critical
Cyberspace exploration

c. Cloud Computing/Big Data
Allow scalability for immersive loT Avatars

Contributions
- New architecture platform for Cyberphysical avatars
— Integrate cloud computing and big data for avatars
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