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What is TROVE

« Itis an alpha version implemented in a virtual educational
land

 Aims to teach students about radio signals and how they
Interact with the surrounding environment.

 Improves the learning experience of the physics and
computer science students studying electromagnetic
wireless systems

e Contains several educational tools
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Why TROVE

* Wireless signals are transparent

« Students face problem understanding how signals
propagate and how they are affected by the surrounding
environment.

 Provides students with an educational land where
concepts related to waves, frequency ,wavelength, free
space propagation and ray tracing are introduced.

« Allows Students to visualize signal behaviour (reflection
and refraction) in a three dimensional world



Ly

of Manchester

The Universi

MANCHESTER

1824

TROVE tools

 The frequency- wavelength tool
 The electromagnetic spectrum tool
« The antennatool

« Bracelet remote control

 Free space propagation laboratory

 The wireless ray tracing laboratory
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Frequency-wavelength converter tool
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Electromagnetic spectrum tool
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Free space propagation laboratory
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Intensity/ 9.000000
Path loss at this point is 48.391687 dB
Recived Power at this point is -10.000629 dBW
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Free space propagation laboratory
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Intensity/ 33.640000
Path loss atsthis pointis 54.096070 dB
Recived Power at this point is -10.000162 dBW
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Free space propagation laboratory
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Path loss at this point is 57.425718'dB
Recived Power at this point is -10.000079 dBW
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Wireless ray-tracing laboratory
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Wireless ray-tracing laboratory

The University
of Manchester

Mooa Demad's Tayd _IF

Obstacle material wood

Refoactve indec 4

Inckdent Arghe 19 the bitacke 19.00000 degrres

Pefiection Conthcent 0 350590

-

Mara Demaidl's Rayl_I¥

Obatacle materal cement

Befractive ndeat 8

nciéent Anghe 8 the obstack 1520000 degrees

Befeciicn Coelfident 0 $90307

Pelechonlon 14271008
'MM Coefhicent O BABARS

Refiecsion Lass 7856775 08
Tanusssion CoeMgent 0 ADT6

Cemeat cuboid

oabstacle
Wooden cubold obstacle

[ Ageere -] L_tgeere |

i g : Cale s dome at the intersection point
Calculations done at the intersection point alculation ¢ poi




The Universi
of Manchester

MANCHESTER

1824

How Is this useful
 This environment is integrated with Moodle
« Teachers can set the tasks to students

« Student are asked questions to make sure they are on
track



TER

_..__1_H__w.
1

..l..._
2

191saUdue Jo
Ausiaaiun 201

Demo



Ly

of Manchester

The Universi

MANCHESTER

1824

CONCLUSION

* In conventional learning environments students face
challenges in understanding how signals propagate and
Interact with the surrounding environment.

« TROVE allows students to visualize wireless signal
propagation behaviours in different environments. The
prototype provides students with an immersive educational
environment to learn different aspects related to signals
and signals propagation
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