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Participants play & control robots in a VR

State of the world
environment and generate Data for CNNs.

Re-enactment in a physical environment using a
captured by VR cameras

game-play style which was learned in VR.

Instructions (Actions)
for Robots

>

Control 1

Control 2 ——

Control 3

Physical

Playing with a Bot in VR

Training Al

Running a physical Bot

We propose a new framework for hands-on educational modules to introduce
ideas in Al and robotics casually, quickly, and effectively in one package.
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Playing in VR - Training Al Running a Toy Car with a play style

As a case study to demonstrate the idea of the framework,
an educational module to create a toy car with a camera
controlled by Raspberry Pi is introduced.
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Al Model: CVS Data and CNN/AI Model

Model.py:
 Read the "game data.cvs" and make test.h5 file
e |t takes 5 hours to train the data... (Not completed today)

Inpuc layer (31) 4 feature maps

. 1 (C1) 4 feature maps (52) 6 feature maps {C2) 6 feature maps
oc%b@

convalution layer sub-sampling layer convolution layer sub-sampling layer | fully connected MLP
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Driving by Al: Between Road and Al Server

l JSON Object: tag name + byte[]
Drive.py
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Apply the network to a new
driving course to see how the
player would drive the new
course.
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Playlng in VR Training Al Running a Toy Car with a play style

Through the example of Al driving with a toy car, we tested our proposed
framework for an educational module that can introduce Al and robotics
together in one package in a short period of time




Participants play & control robots in a VR State of the world Re-enactment in a physical environment using a
environment and generate Data for CNNs. captured by VR cameras game-play style which was learned in VR.

Rl

Instructions (Actions)
for Robots

Control 1

Control 2 ——

Control 3

Playing with a Bot in VR Training Al Running a physical Bot



Apblication 2: Your skill is good enough?




Conclusions

Our Al model is trained to assimilate the participant’'s game-play
style, which will be later re-enacted by the physical robot
assembled by the participant.

Through this approach, we intend to demonstrate the Al's ability

to personalize things and hope to stimulate participants’ curiosity
and motivation to learn.



Future Work

The current single-board computers have a practical limitation for a
size of networks to run in real time, and further advancement will help
Introduce more complex application examples.

In terms of the driving model, for future work, we can compare the
reactions of our Al models to those trained by professional drivers
and could develop a coaching system.

The physical miniature course needs to be made visually closer to
VR scenes to minimize the gap for a more accurate performance of
the network.
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A player drives a car.

ML

TensorFlow

Train a network with the
player’s driving data.
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Network

Create a network that returns
a steering angle & speed for a
condition captured in camera
images based on the provided
player’s driving data.
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Installed the same ML tool, TensorFlow on RaspberryPi,
so it can use the same trained network.
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TensorFlow
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Network

The trained network can be
used for driving a physical car
connected to the Raspberry Pi.

The model car will run like the
way that the player drives a car.












Participants play & control robots in a VR State of the world Re-enactment in a physical environment using a
environment and generate Data for CNNs. captured by VR cameras game-play style which was learned in VR.
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Playing with a Bot in VR Training Al Running a physical Bot

Instructions (Actions)
for Robots

» Control 1 >

Control 2 B

v

v

Control 3 >

VR Physical

We propose a new framework for hands-on educational modules to introduce
ideas in Al and robotics casually, quickly, and effectively in one package.




Participants play & control robots in a VR State of the world
environment and generate Data for CNNs. captured by VR cameras

Instructions (Actions)
for Robots

» Control 1 |—

Control 2 —

1'

Control 3 —

VR

Playing with a Bot in VR Training Al

We propose a new framework for hands-on educational
modules to introduce
ideas in Al and robotics casually, quickly, and effectively in one

package.

Re-enactment in a physical environment using a
game-play style which was learned in VR.

Physical

Running a physical Bot




Playing in VR

I Ui o1 Uit - A FoumBASuammar W 2018 n AT\ MoceNjoopd
Home  Edit  Views Record / Hay Analyss Server  Universalul
& b @ hlila

- a x
I - S
Oo & g me

MewZesond 5 W @
R ey e
= e conei: >/ > e & || 97
. sins | V]
nmen Script tion

Running a Toy Car with a play style

Navig

Simulatio:

Throttle

N 100120<40
> 80

Steering

45029, 4064.6) HEIGHT: 553.2m (dH: 2.0r 43° 40" 324" 5, 172" 33 343" € - (51640546, 1! Travelled 317 0f 599 km _ Road "Road 1"+, lane 2 - Speed 134 kmyh (AT: D, gear 6, 2915 RPM) | Manual mode -

B UCwnRoud Ver 13 Uitmate - DAZOTS|

m nfinad - o x
--m B Vwws  Rwcord/May  Anis Sever  Unwenald vewZozeed B W @
e 2 W% : 2
ﬁ’ E. 9 - N rwkion >/ & 9 7
B Q,IG;* =_n s - L /+ Scenwrio | Comes Bt

Throttle

Steering

45025, 406A.6) HEKGHT: 353.2m (it 20v 437 A 324 5, 172° 35 A5 E + (S164094.6 1! Travelled 317 of $58 km _ Foad “foad 1°v, lane 2 - Speed 134 kny/h (AT: D), gear 6, 2915 RPM) | Mansal mode -



