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Virtual Reality and Its Use in Education

Second lLife can provide educators with opportunities to create new learning environments

for classes which should enrich learning. In the spring of 2020, Ivy Tech introduced the use of
Second Life in many mechanical and electrical engineering classes. Techniques have been
developed for translating CAD files from Solidworks to Second Life, presentation of student work
(posters) and development of games using Blender and Second Life scripts. This presentation
will discuss what we have learned.

A technique has been developed to
capture student posters which is
Inexpensive and
easy to manage.

A work flow has been
developed to translate
CAD files into Second Life
up-loadable models.
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Background - First steps, ask questions & explore

Our journey intfo Second Life started in the summer of 2018 when | suggested we get involved
with education in a virtual environment. The question was:

What do we want to do with Second Life?¢

Ans — Build a virtual clean room and labs. Currently we do not have the space or funds to
build a clean room (this would cost in excess of 2 million dollars with a sizeable annual
budget needed for material, equipment maintenance and supplies ~ 50K per year. But if we
build a virtual clean room we could give the experience without the cost.

/
One of the first places
visited was Evergreen
Island 3 which was
owned by Washington
State Community
College for healthcare
education and fraining!-2
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https://community.secondlife.com/forums/topic/451042-healthcare-education-and-training/
https://www.youtube.com/watch?v=LNpOfDEh9Ds

Background — Literature & YouTube Reviews

By accident | stumbled upon and article (Engineering Education Island: Teaching Engineering
in Virtual Worlds®4) that describe using Second Life for Engineering Education and contacted
one of the authors. He said — “Good to hear from you and thank you for your interest in our
project. Unfortunately we left Second Life when they doubled the cost of educational hosting
and never went back.” Michael Callaghan, mj.callaghan@ulster.ac.uk

Possibyincluded virtual presentation and using CAD files for virtual simulafions.
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https://www.tandfonline.com/doi/full/10.11120/ital.2009.08030002
https://www.youtube.com/watch?v=_gcb8GJBOOw

Student Presentations

Initially, posters were uploaded as “jpg” files and then added as textures to the surface of
virtual poster boards. Students create a PPT file using a poster tfemplate and provide it
electronically. The file is then saved as a “jpg” file. The “jpg"” file is uploaded at a cost of L$10
to Second Life to your Inventory. This image can then be applied to a 6 by 3 by 0.1 meter
poster and placed and used in-world.
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http://maps.secondlife.com/secondlife/IvyTech%20Engineering%20Island/59/51/2

Student Presentations

Another approach was used which is based on the Web on a Prim approach. Again, posters
are created by engineering students using Power Point poster templates. The posters are
then converted to “jpg” files but uploaded to the www.ivytechengineering.com website.
The in-world web browser is then used to access the 6 by 3 by 0.1 meter posters.

My Favorite Lab (LAB 2 — Butterworth High-Pass Filter)

This approach doesn’t IEPER

Ivy Tech, Google, You Tube

require any image uploads

to Second Life and can be “ —

easily managed if you have Q) B0

a website or domain. S o
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http://www.ivytechengineering.com/
https://www.youtube.com/watch?v=o3S8sou4oUQ

Instructor Presentations

Since | use the “Web on a Prim¢” approach | can link to any webpage. In our case we can link
videos and images but not PowerPoint slides. They must be converted to images before they
can be used in Second Life. You can use a Slide Show Viewer which you can purchase from
the Second Life Market Place?19, This approach will require you to save your presentation files
as images and upload them to SL at L$10 per image.

At one point in early versions of PowerPoint is was possible to save presentations as html files
but this feature is no longer supported by Microsoft. You can upload your presentation to an
online service to convert'l. Then upload the

presentation and get an himl file with images.
Another approach is to just use

QI INRECLINAW I ITE 2N

java script and CSS files'2 to SLIDESHOW LITE 3.0

By Ee Maculate

create a index.ntml file that
can be uploaded to your
website and used in Second Life



https://www.youtube.com/watch?v=safGo9qMYJk
https://www.youtube.com/watch?v=_HJ5TwOzNAg
https://marketplace.secondlife.com/p/Ees-SLideshow-Viewer-LITE-30/290095
https://convertio.co/ppt-html/
https://www.youtube.com/watch?v=uAAD3mmQGRQ

Using CAD models in Second Life - Instructor

One of the biggest appeals to using Second Life for education is the potential to use CAD
Models in Second Life. Many colleges use CAD programs like Solidworks to teach parametric
solid modeling for mechanical and architectural objects. Even electrical engineering will use
simplified models such as the DC motor model that was used on the Engineering Island? to
create a virtual learning environment.

So how do you do thate Built in Solidworks
and converted in
Ans — You must either get a 3D model Blender

from the web or you can create a 3D

model using a CAD program like
Solidworks. | have opted to use
Solidworks models that | or my students
can create or STL files that can be
downloaded from websites like
GrabCAD!2 or Thingiverse“,

https://cults3d.com/en/3
d-model/tool/gate-die '°



https://www.tandfonline.com/doi/full/10.11120/ital.2009.08030002
https://cults3d.com/en/3d-model/tool/gate-die
https://cults3d.com/en/3d-model/tool/gate-die
https://grabcad.com/library
https://www.thingiverse.com/

Using CAD models in Second Life - Instructor

Getting back to the original Engineering Island is more complicated and adding LSL scripts to
objects to animate adds even more complexity. Consider the DC Motor model.

Step 1 — Draw magnet, rotor, battery,
brushes and cables in Solidworks.

Conclusion — cables look stiff and brushes
are ovyerly complicated. Keep rotor,
battéery and magnet but redraw cables.




Using CAD models in Second Life - Instructor

Step 2 - Add texture to horse shoe magnet. This model can now be saved as a “dae” file and

uploaded to Second Life. The texture is also uploaded but the physic file can be derived from
the model in Second Life.

A% Blender [C:\Users\abell1 18\Desktop\Virtual Reality and its Use in Education\DC Metor\horse_shoe_magnetA.blend]
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Using CAD models in Second Life - Instructor

Step 3 — Add texture to the rotor. This model can now be saved as a “dae” file and uploaded
to Second Life. The texture and physical model also need to be uploaded.

A% Blender* [C:\Users\abell118\Desktop\\Virtual Reality and its Use in Education\DC Metor\rotor&.blend]
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Using CAD models in Second Life - Instructor

Step 4 — Export the “dae” model for parts built in Second Life (all objects need to be linked to
maintain their relative spatial reference). This will provide a reference for where to place the
cables.

A® Blender [C:\Users\abell118\Desktop\DC Motor Assy.blend] - [m| X

e l[tecd Ppre




Using CAD models in Second Life - Instructor

Step 4 — Export the “dae” model for parts built in Second Life (all objects need to be linked to
maintain their relative spatial reference). This will provide a reference for where to place the
cables.

7@ Blender [C:\Users\abell118\Desktop\DC Motor Assy.blend] - [m| X

Cable will be built in Blender instead of
Solidworks or Second Life. In Solidworks
the cables look too artificial and in
Second Life they would be too difficult
to byild.

r Perspective
(1} Collection | prim7
) Objects 0/13
Vertices 462
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Using CAD models in Second Life - Instructor

Step 5 - Build the cables in Blender. This can be done using “BezierCurve” and “NurbsCircle”
as defined in Reference 16.

o @y ux ovvanlad ¢



https://www.youtube.com/watch?v=BCp_b2y4mmc

Using CAD models in Second Life - Instructor

Step 5 - You can add additional subdivides to edit the cables. The Handles can be adjusted
to provide the curvature you desire. Also, based on feedback from others it was suggested
that the NurbsCircle is reduced to “1"
and the BezierCurce is reduced to “7".

A% Blender* [C:\Users\abell118\Desktop'more motorB.blend] — O X

NurbsCircle = 12 1 1
BezierCurve = 12 12 7
Vertices 13176 1560 1160
Edges 894 894 894
Faces 12340 1428 1028

Triangles 23860 2388 1588

e 4o dq Pprel




Using CAD models in Second Life - Instructor

Step 6 - Save each cable as a separate “dae” file and assign colors to each cable and the
bare metal tips using materials'Z.

Cable complexity is based on LOD -
Level Of Detail which is based on what
the model will look like at a distant. The [ s
designer can either create lower detail -
modelsor allow Second Life to define
the LODs that will be used. The higher
the/ALOD the higher the cost and Land
Impact will be.

Cable A Cable B Cable C Cable D
Triangles= 396 172 496 272
Vertices= 268 144 360 216
LI = 15 6 20 11

e l[tecd Ppre



https://www.youtube.com/watch?v=nBdGm_d_8XE

Using CAD models in Second Life - Instructor

Step 7 - The final part of the design is to add LSL scripts
to your models to make them animate. The strategy
used will be to add a button which changes color when
it is selected and turns “on” and “off"” a light and turns
“on" and Yoff” the motor and turn “on"” and “off” a light.

Light Script Rotor Script

B default default

1l { 1

2 state_entry() state_entry()
3 {

4 115etPrimitiveParams ( [ PRIM FULLERIGHT,ALL SIDES,FALSE]):

1
H
link_message(integer sender_num, integer num, string str, key id)

B
1
2
E {
4 11 TargetOmegal <0, 0, 8= * 11l6etlocalRot(), 8.1*%TW0 FI, 1.8);
5
[
7
E {

link_message(integsr sender_num, integer num, string str, key id)

{ 9| if{str=="stop"}
if{str=="stop") 10 {
11 11TargetOmegal<0,0,0> * 11lGetLocalRot(), 8.1*%TW0 FI, 1.8);
115etPrimitiveParams ( [FRIM FULLERIGHT,ALL SIDES,FALSE]): 12 1
13 if(str=="start")
if{str=="start") 14

1
11 TargetOmegal <0, 0, 1= * 11l6etlocalRot(), 8.1*%TW0 FI, 1.8);
115etPrimitiveParams ([ PRIM FULLERIGHT,ALL SIDES,TRUE]):

— -

¥ Running ¥ Running

SCRIFT: New Script

File

Switch Script

Edit Help
integer myswitch;

default

{
state_entry()

{

myswitch=FALSE;

TSetText | "Control Switch", <1.8, 1.8, 1.8=, 1.0);
¥

touch_start{integer total_number)
{
if(myswitch==FALSE)
{
S/Turn Light Bulb ON
11Messagelinked(LINK_ALL CHILDREN, @, "start", NULL_KEY):
1l5etColor(=0.0, 1.0, 0.0=, ALL SIDES):
myswitch=TRLE
1
{
JfTurn Light Bulb OFf
11Messagelinked(LINK_ALL_CHILDREN, @, “"stop", NULL_KEY});

1l5etColor(<1.0, 0.0, 0.0=, ALL SIDES);
myswitch=FALSE ]

-

¥ Running




Using CAD models in Second Life - Instructor

Step 7 — The rotor, light and switch are linked together in that order. Which results in an
animated DC Motor model that can be turned on and off in-world. The DC Motor model is
95% complete. Only need to add a
texture the battery and reroute the
negative lead to the rotor. Additional
information such as audio, video or text
can be added to provide more
information to the students that use this
model but the basic animated model is
done.




Using CAD models in Second Life - Student

In our METC 111 Statics | decided to use Solidworks and Second Life to design and analyze 5
basic roof fruss desian. Students were told to pick a roof truss configuration and analyze and
draw the roof truss in Solidworks. The

model would then be saved as an STL

file and converted to a “dae” file using & A@A

Blender and uploaded to Second Life. Pinkroof e Rl o
In Second Life the roof trusses would be
placed in a sandbox and students AL DN D

would need to add their frusses to a 28 — —— eTT——
foot by 28 foot garage. A basic pitch
and overall roof width were defined as

well.
7

Assignment - Using Solidworks design and analyzes a Fink roof truss for a garage of 28 foot
width and a 25 degree pitch. Assume the garage is square and the is a 20 lb load per square
foot and the trusses are on 24 inch centers. Assume a point load and evaluate using Solidworks
each member to determine whether it is compression or tension. Document your results in a
PowerPoint and verify your results with your partner.

\

Understanding and Analysing Trusses2?



https://www.youtube.com/watch?v=Hn_iozUo9m4

Using CAD models in Second Life - Student

Step 1 — Each student draws their roof truss in Solidworks base on the dimensions provided.
This requires a conversion to the metric system. The drawings are done to scale and saved as

SLDPRT and STL files. Make sure STL file
options are selected and the STL units
are set to “meters or else there could
be scaling issues when you upload to
Second Life.

System Options - STL/3MF/AMF hd
o {8} search Options Q
General | File Format:
MBD STL ~
Drawings outont
uuuuu

Display Style

Area Hatch/Fill ®sinary O sl Unit: [HED

Performance | poeen
;(n\nr:‘ ) coarse D;mat\on

etcl

(O Fine
. Relations/Snaps
@coton
Selection angle
Performance [ ]
Assemblies
External Ref . Tolerance: [ 10,00000deg
Default Templates
File Locat P [#] show STL info before file saving [ Define Maximum Facet Size
nnnnnnnnn
FeatureManag [ Preview before saving file Maximum Size
Spin Box Increments Triangles:
View Filesze:  Tolerance: 87839936
Backup/Recov
Touch
:D‘;W‘I ard/Taolb ] Do not translate STL output data to positive space
ile Explorer
Search [ save all components of an assembly in a single file
Collaboration . Check for interferences
Reset Output coordinate system: | - default
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Using CAD models in Second Life - Student

Step 2 - Import and verify design in Blender. No textures will be added but the mesh will be

checked for complexity. The more complicated the mesh the more problems Second Life
will have when the model is uploaded.

A% Blender* [K\20214121021_Desktop'Fink roof truss.blend]

Vertices = 60
Edges = 204 (1) Collection | Fink roof truss
10 Centimeters
Faces = 136 Objects 0/3
q.?., Vertices 60
Triangles = 136 v, el 2

Trangles 136

o

e l[tecd Ppre




Using CAD models in Second Life - Student

Step 3 — A physics model can also be used. This model can easily be drawn in Blender or

Solidworks and should have very low impact on the Second Life model. Physics models are
typically created to prevent avatars

from moving through objects. After all
the models have been exported from
Blender as “dae” files they can be

uploaded/’ro Second Life. O L
Vertices = 12 Tiangles 16
Edges = 27
Faces = 16

Triangles = 16

e l[tecd Ppre




Using CAD models in Second Life - Student

Step 4 - Upload models to Second Life. As an example consider the King Post Roof Truss -
Upload both the model and physics file. L$ 12 is pretty good cost. This object (model) will
then go in your inventory and shared
with the students in the sandbox. :

Instructor example of King Post Roof
Truss desi/gn on 28 ft by 28 ft garage.




Using CAD models in Second Life - Student

Step 5 - Setup all roof trusses and garages for students to build with in Second Life. This is
done by the instructor. In my case | created 5 virtually identical garages in-world and added
textures to each of them.
An instructional video?!
was also provided that
explains how to add the
trusses to their garage.

See reference 21
for more info



https://www.youtube.com/watch?v=9CiQ6_zmejQ
https://www.youtube.com/watch?v=9CiQ6_zmejQ

Using CAD models in Second Life - Student

Step 6 — Students built and presented their garages in Second Life. This included a poster and
they added the trusses they designed to the top of their assigned garage. Some found the
build challenging and it was recorded and (@ =& &

1AM PDT W CJ 11 )

posted on YouTubeZ, e

v - [m] X
€ (27) METC 111 Roof Truss Secon: X +
C (Y @& youtube.com/watch?v=6yF-zeuzHfo e v 0@ :
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= D Youlube Search Q ) wm (D o
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See reference 22 for more info



https://www.youtube.com/watch?v=6yF-zeuzHfo
https://www.youtube.com/watch?v=6yF-zeuzHfo
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