Visualizing Mars: Enabling STEM learning using Revit, Autodesk
LIVE, and Stingray

Fatima Olivieri, Efrie Friedlander & Rolando Lopez

Architects, KieranTimberlake
www.kierantimberlake.com

@KIERANTMBERLK

!3/? AUTODESK UNIVERSITY 2016 Join the conversation #AU2016 A AUTODESK.



STEM & Mars City
Leveraging VR in Design

The Path to VR: Methods and Workflows
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At the end of this class, you will be able to:
Demonstrate how virtual reality can enhance STEM education programs
Understand the applicability of real-time information within a VR environment

Describe how virtual reality visualization can be used during the design process
using Revit, Autodesk LIVE, and Stingray

Harness the power of live design optioning visualization within immersive
environments
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IFMA TMASYSTEMS

International Facility Management Association

Empowering Facility Professionals Worldwide
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MARS CITY is a program of the Total Learning Research Institute. It is designed to provide team-based science and engineering challenges for students ©copyright Total Learning Research Institute, 2016
along with STEM career guidance. Inquiries about the program should be directed to the Institute at . All Rights Reserved
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[INITIAL DESIGN

TLRI partners with architect Richard

John Gabriel to design the base design

for Mars City.

In late 2011, the National Institute of
Building Sciences (NIBS) teamed up
with the Total Learning Research Insti-
tute (TLRI) and the National Aeronau-
tics and Space Administration (NASA)
to establish a science, technology,
engineering and mathematics (STEM)
education program

STEM PROGRAM

DASHBOARD

Development of Web TMA Dashboard
for Mars Facility Ops Challenge by NIBS
& TLRI

As part of KieranTimberlake’s communi-
ty involvement initiative, a team of
architects and researchers joing the
Mars Facility Ops Challenge project.
The team collaborates with Gilbane
Construction & Alderon Engineering to
develop BIM model.

BIM MODEL

SCENARIOS

Facility managers from the Internation-
al Facility Management Association
(IFMA) and NIBS’ Facility Maintenance
and Operations Committee (FMOC)
develop the scenarios and professional
solutions to be presented to students.

KieranTimberlake takes BIM model and
begins work on a virtual reality model

for Mars Citz

BASE VR MODEL

VR MODEL TESTING

KieranTimberlake, NIBS & TLRI test VR
model at the US Science & Engineering
Festival in Washington DC. Over 1,000
students use the Mars City model.
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KieranTimberlake integrates interactivi-

ty and scenarios into the virtual reality
environment using Revit, Autodesk
LIVE and Stingray
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SMALL MEDIUM LARGE

Schematic Design | Design Development Programming | Design Development Final Design

WASHINGTON UNIVERSITY NEW YORK UNIVERSITY 181 MARS CITY

WEIL HALL MERCER

Iterative Workflow Benchmark Workflow Integrated Workflow
Autodesk LIVE Unity Autodesk LIVE
Consultant coordination Consultant coordination Final design

Client presentations Design iteration Refined for user interaction

Design iteration

—
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MISSION SUPPORT + ENVIRONMENTAL MONITORING + EARTH-MARS COMMUNICATIONS + BUILDING OPERATIONS =

™~

AUTODESK UNIVERSITY 2016 MISSION CONTROL (TIy)Total Learning Research Institute =~ KIERANTIMBERLAKE ; \ AUTODESK.



INDIVIDUAL WORKSTATIONS
MARS HOLOGRAPH

MARS CITY MODEL
~ .. HOLOGRAPH

~ MISSION CONTROL
“CONGRESS” CHAMBER
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BIM model geometry
and materials are
uploaded and

AUTODESK processed

REVIT

Construction
Operations Building
Information
Exchange (COBie)
data

AUTODESK UNIVERSITY 2016 MODEL WORKFLOW TOtaI Learning Research Institute KIERANTIMBERLAKE ‘\ AUTODESK.



Addition of collision
mapping and lighting,
codes are generated,

BIM model geometry
and materials are

— - uploaded and .LVMD model is
AUTODESK processed exported
REVIT > >
Addition of
entourage and
animation of objects,
customization of
Yoo oo
A
Construction
Operations Building
Information Scenarios go into video
Exchange (COBie) Dashboard/ game as interactive
data . WebTMA storylines
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REVIT

BIM model geometry
and materials are
uploaded and

P! AUTODESK UNIVERSITY 2016

processed P | AUICDESK 360
>
,‘ AUTODESK”
3DS MAX"

Construction
Operations Building
Information
Exchange (COBie) Dashboard/
data . WebTMA

MODEL WORKFLOW

Addition of collision
mapping and lighting,
codes are generated,
.LVMD model is
exported

Addition of
entourage and
animation of objects,
customization of
materials

F | Stinaray

Scenarios go into video
game as interactive
storylines

Aggregates geometry,
scenes/scenarios, and
interactivity

>
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BIM model geometry
and materials are

R RNESD uploaded and
F?ILEV“I\')FP oK processed P  AUICDESK 360
)
,i AUTODESK”
3DS MAX”
Construction
Operations Building
Information
Exchange (COBie) Dashboard/
data . WebTMA

MODEL WORKFLOW

Addition of collision
mapping and lighting,
codes are generated,
.LVMD model is
exported

Addition of
entourage and
animation of objects,
customization of
materials

Aggregates geometry,
scenes/scenarios, and
interactivity

{‘ ‘ AUTODESK®
> STINGRAY >

VR Simulation
with Oculus Rift

Scenarios go into video
game as interactive
storylines
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Criticality Table

01 Life Threatening Low Priority Medium Priority High Priority

Requires immediate attention

02 Life Endangering

Overrides all other work orders

03 High Priority

Critical to continued operation

04 Medium Priority

Necessary for continued operation

HAB UNIT Ol

05 Low Priority

Can be scheduled as needed

06 Preventative Maintenance
Follows pre-determined schedule

PV Panel Array 02 Cleaning Water Leak in Aquaponic Unit 03 Compression seal failure Hab 01

AUTODESK UNIVERSITY 2016  SCENARIOS (TIw)Total Learning Research Institute K I[ERANTIMBERLAKE “\ AUTODESK.



Criticality Table

01 Life Threatening Medium Priority

Requires immediate attention

02 Life Endangering

Overrides all other work orders

03 High Priority

Critical to continued operation

04 Medium Priority

Necessary for continued operation

10

|

L

05 Low Priority

Can be scheduled as needed

06 Preventative Maintenance
Follows pre-determined schedule

Water Leak in Aquaponic Unit 03
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01 Mission Control 02 Dining Hall 03 Corridor 04 Food Production

Start of scenario Walk through space Walk through corridor towards Food Door opens
Selection of work order Doors open and close Production Enter Food Production

Lights turn on

Work order pop-up appears Work-order pop-up appears

Action: remote shutdown of water valve

05 Aquaponic Unit 03

See water on floor Action: Create temporary seal
See fish and plants Seal gets fixed
Selection pop-up appear Action: Issue new work order for permanent fix

—
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THERMAL
ELECTRICAL OXYGEN CONTROL COMMUNICATIONS

GENERATOR SYTEM

MOISTURE RADIATION ROVER

SHIELDS

s
’ REMOTE SHUTDOWN OF
WATER VALVE
MEDIUM
- \j

WORK ORDER # FP3572 9
SCENARIO

B
COMPLETED!
CREATE TEMPORARY SEAL
B

'WORK ORDER # FP3572 @

WATER LEVEL FSHHEATLH  PLANTOXYGEN
LeveL CCREATE NEW WORK
o o ORDER B

WATER LEVEL FOOD SUPPLY WASTE FIRE DETECTION

& SUPPRESSION

zzzzzzzzzz
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WORK ORDER # FP3572 9
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| REMOTE SHUTDOWN OF
'WATER VALVE

(WORK ORDER # FP3572 9
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CREATE

NEW WORK

FP3572 WATER LEAK IN AQUAPONICUNIT 03 l6lll6 MEDIUM
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L.6K-1.8K
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400-800
200-400
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WATER LEAK IN AQUAPONIC UNIT 03

WORK ORDER # FP3572

THERMAL
CONTROL
SYSTEM

ELECTRICAL OXYGEN
GENERATOR

PLUMBING MOISTURE

WATER LEVEL FISH HEATLH PLANT OXYGEN
LEVEL
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WORK ORDER # FP3572 ‘ WORK ORDER#FPSSHQ
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CREATE
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04 WORK ORDER # FP3572 9

REMOTE SHUTDOWN OF
WATER VALVE

WORK ORDER # FP3572 9

CREATE TEMPORARY SEAL

vvvvvvvvvvv

CREATE NEW WORK
ORDER
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COMPLETED!

R # FP3572 @ T
CCREATE NEW WORK
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GENERATOR SYTEM
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WATER LEVEL FOOD SUPPLY WASTE FIRE DETECTION
& SUPPRESSION

THERMAL
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CREATE TEMPORARY SEAL
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VISIT MARS CITY
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Criticality Table

01 Life Threatening Low Priority

Requires immediate attention

02 Life Endangering

Overrides all other work orders

03 High Priority

Critical to continued operation

“‘\‘:\\\\\\\\ TR

04 Medium Priority

Necessary for continued operation

L YRANNN NS

05 Low Priority

Can be scheduled as needed

06 Preventative Maintenance
Follows pre-determined schedule

PV Panel Array 02 Cleaning
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STEM Education & Mars Facility Ops Challenge

National Institute of Building Sciences (NIBS)
Total Learning Research Institute (TLRI)

Mars Facilities Ops Challenge

Autodesk LIVE

General Overview

Stingray

General Overview
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Your class feedback is critical. Fill out a class survey now.

Use the AU mobile app or fill out a class survey online.

Give feedback after each session.

AU speakers will get feedback
in real-time.
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