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Targets and Metrics

Function Method of Measurement Target

Generates Positive User | Using a survey to ask users how they | 1 Response per
Feedback felt about each interaction Interaction
Encourages Audience Using a survey to ask users what 2 ldentifiable - - .
to Approach Interactive features were first noticed Features
Simplify Difficult Use a quiz to measure user Above 50 |
Concepts understanding of concepts Percent Score,
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Validation of Targets and Metrics

Function Method of Measurement
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Validation of Targets and Metrics

Function Method of Measurement Target
Operates with Use a stopwatch to time how long it < 1 Minute
Minimum Instruction takes for an intended interaction
Encourages User Use a stopwatch to time user >1 Minute

Interaction

Department of Mechanical Engineering
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Survey Conclusions

Favorite Feature Favorite Panel
10 6
8
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4 2 °
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N .
0 m Cylinder m Psyche Orbit ®m No Answer . °
m Asteroid ®No Answer = Buttons  Blasters Blaster Panel Name/Origin Mission ’ Kl i °
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Survey Conclusions

Did They Learn a Fact

No °
mYes

Easy to Find Asteroid Targets

Positive Interaction

o
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o
[
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@ Survey Conclusions

m Physics
Favorite School Subject = Geology .
m Art o
History
Science
®m Math
m 19 and Over .,
m141t018 T e
Age Range .
11 to 13 " -

Under 11 I

. .
Kenneth Zhaou
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@ Survey Conclusions

Number of people vs. Time Spent Interacting (min)

w
'Y

Number of people
(%]

—_
N

Oto 1 1to 2 2to 3 3to4 4to 5 5+ « ’
Time Spent Interacting (min) ’
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Adjustment of Design: Solenoid
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@ Adjustment of Design: Solenoid
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Adjustment of Design: Blaster
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Adjustment of Design: Blaster
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@ Adjustment of Design: Structure Design
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¢ Structure Design
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Structure Design
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Full Design

*Asteroid not to scale with
the rest of the model Sara Bradle
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Budget

Spent
Electronics | $403.33
Fasteners | $23.01
Electronics *
Fasteners .
® Raw Material x S
TOtal $61243 66% m Shipping . :
Remaining | $382.57 B
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Budget to Replicate

Expected Cost

Electronics | $499.59
Fasteners $23.58

Electronics

Fasteners
52%

Total $963.83

= Raw Material X

® Shipping
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7 Engineering

Department of Mechanical Engineering




Future Work
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L essons Learned
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Project Overview

Objective
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Project Overview

Problem
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Project Overview @

What is Psyche?

Psyche Asteroid

a

Spencer Martin
@& FAMU-FSU
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Present Mission
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Open House Demonstration
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Open House Demonstration

Survey data (17 surveys completed)
Features first noticed: Asteroid (15),
Favorite panel: Cylinder (5), Psyche orbit (4),

Favorite feature: Asteroid (9), blasters (4),
Positive interaction: yes (15),

Easy to find blaster targets on Asteroid: yes (14),
Facts learned: metal world (5), size of Mass. (3),

Age range: 19 and over (7), under 11 (8),
Favorite school subject: science (8), math (6), art (1),
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Panel Designs
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Use the Psyche Pointer to reveal informartion below

Only the 16th asteroid to be

Psyche is both the name

discovered, it was named for

the goddess of the soul in of an asteroid orbiting
ancient Greek mythology. the Sun between Mars and
- LB wwonomicl Jupiter - and the name of
¢ &

units

a NASA space mission to

visit the asteroid

6 oy o

3 ascronomical
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Panel Designs

about the size of a

singles tennis court.
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Panel Designs

For the first time®,

we are exploring a world made

not of rock or ice, but of

metal.

—
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O Accessibility Considerations

Change picture to
new model
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NOTE: x chall be <
W

a. High Forward Reach

b. Maximum Forward Reach
Over an Obstruction

Fig. 17 Forward Reach
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Fig. 6 Height of table
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Wall-hung objects with
bottom edges below
6685 mm (27 in.) alen
cane users to their
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Information Displays

5. Zebras are vulnerable to attack while

i ‘l:lng. But they require more water for
digestion than other grazers do, 50 they have

o choice but to Put themselves at risk.
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Interactive Aspects
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IR System design

Psyche IR System Top-Level

IR Emitter IR Receiver
Arduino Magnetic lock

i decaodin
_ + lock
emitter . control




Education Integration

- Users see instructions that detail how the game is played

- Instructions are encoded with the over-arching purpose of psyche (framing the IR game
as the user operating the satellite to scan Psyche for information, and how)
- Users play the game and unlock additional information

- These facts are also encoded with how important the psyche mission is

- E.G. "good work, scientist! We these craters were likely formed by ... this can tell
us a lot about how our planet Earth has been formed!"



Case studies

- Caleb, Age 8

Able to identify IR scanner as something to be picked up and pointed and
DDR pad is to be stepped on.

Will likely not read the instructions or any facts on the placard unless his
parents outwardly point it out.

Is likely to test the durability of the IR scanner and Dance pad, not with the
intention of destroying it, but from enjoying the raw physical feedback of
stomping and pressing buttons.

= Jacob, Age 14

- Scillia, age 6

= Ann, age 43



Case studies

- Caleb, Age 8
- Jacob, Age 14

Arrives with a group of friends and/or family friends. No adult supervision
has he attends the exhibit with cohorts within his age group.

Will spend especially long exploring the features as each friend experiences
the exhibit individually. They create dialogue about different aspects of the
exhibit.

May act rowdy, due to negligence and preoccupation with other friends in
group 5
- Scillia, age 6
= Ann, age 43



Case studies

- Caleb, Age 8
- Jacob, Age 14
- Scillia, age 6

- Visiting with her parents, she is epileptic.

- Has no prior exposure to videogames. Will not likely touch the IR scanner
unless encouraged by parents, but she remains interested in the DDR pad.

- May not know how to play the game properly but will still attempt to jump
and toy with the DDR pad until her parents either instruct her or tell her to .

stop disrespecting the machine and leave.
= Ann, age 43



Case studies

- Caleb, Age 8
- Jacob, Age 14
- Scillia, age 6
= Ann, age 43

- Visiting with her children (ages 4 and 7), only coming to be out of the
house.

- Helicopters the children — will only use the IR scanner long enough to x
placard out to them before quickly redirecting their attention, Will only let the” "~ . -
children play with the dance pad until a completion metric is reached.



Psyche Story

How did Psyche get there?

There are three theories, but one leading formation of Psyche:

Psyche believe to be part of a differentiated body, meaning it is what remains of a once
larger planet, and experienced iron volcanism.

Current mission?
Psyche is the only metallic core-like body we have discovered and can teach us a lot. The
mission is to study using a spacecraft also named Psyche.

Future of the mission?

The most recent major update on the Psyche mission was in Feb 2020 when NASA
awarded SpaceX the $117 million contract launch Psyche. Psyche is scheduled to launch
no earlier than 2024,

Our role
Our objective is to raise awareness and interest in Psyche and to get the public excited
about the future of the mission.
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Museum visitor experience

-
«

Mean Time per Exhibit
Family MNonfamily Average

Weekday 1.0 0.92 1.4
Weskend 1.3 1.2 1.3
Average 1.6 K 14

All times are in minutes. Values are averaged over both exhibitions.
"Th--'-'e values are statistically different from one another.

Figure 8: Time spent at each interactive exhibit

Presenter Name
> FAMU-ESU

Department of Mechanical Engineering

7 Engineering #




Ccustomer Needs

X ‘ 1
Presenter Name

Department of Mechanical Engineering @ Eﬁgﬁ}éj{?}é #




Functional Decomposition

Education .
|
| |
Promotion Psyche
of STEAM Mission
I .
| | E
Draws Simplifies
Parallels to Difficult .
Earth Concepts
o e *
. , ,
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User presses button

Receiver is turned on
and looks for a signal
from the asteroid

If a signal is NOT

: If a signal is received
received

v

Keep electromagnet Turn off electromagnet

Panel is locked Panel is unlocked
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DDR Pad Design
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DDR Pad Design
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DDR Pad Design
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