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EZIE Overview

NASA's Electrojet Zeeman Imaging Explorer (EZIE)
will determine the structure and evolution of Earth’s
electrojets.

- Electrojets: 60-90 miles up in the ionosphere that are central
to the electrical circuit that couples the planet’s
magnetosphere to its atmosphere.

3 CubeSats will measure the Zeeman effect, the
splitting of the light spectrum of oxygen molecules in
the presence of magnetic fields.

These measurements will help determine magnetic
field strength to calculate and map the electrojet.

Why map the electrojet?
- Greater insight into the physics of Earth’s magnetosphere.

- Better models for predicting the effects of space weather
phenomena like geomagnetic storms and auroras.
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Citizen Science!
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The EZIE-Mag: A Closer Look

Raspberry Pi Zero W
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Preparing Kits for Shipment

* In a combined team effort, hand-prepared ~700
magnetometer kits for shipment in a week




The EZIE-Mag Manual

 The EZIE intern team created the EZIE-Mag Manual, a LEGO inspired instruction set to
make assembling the EZIE-Mag approachable for everyone

» These instructions cover software, hardware, and deployment.

Step 12 - Connect Mag to Power Step 25 - Deploy Your EZIE-Mag Step 14 - Check Status of Mag

The “Instrument Status” banne you the status of the
kiti ioni

Cover the mag with something to protect it from the elements which will magnetometer. It is gre kit is functioning
not interfere with the measurements, such as a plastic cooler or flowerpot. normally, or red, “bad,” if there is a problem.
Deploy the mag as level as possible, trying to avoid tilting.
Keep the power cable away from the Mag Sensor.

The next section of the page shows information about the
location of your EZIE-Mag and some of its operating parameters.




Navteca’s EZIE Chatbot

* Goal: Increase EZIE’s
accessibility

 Parker Solar Probe website
hosts similar Al

* Prepared and modified
training data to improve:
- Inflexibility
- Irrelevant data retrieval 2
- Overly technical responses

- Inadequate knowledge
base

« Enhanced the EZIE Al-based
chatbot’s safety, accuracy, and
intelligibility in preparation for
public release on the mission’s
website

W Voice Atlas

[ Details

A Analytics & Integrations

Voice Atlas Team

ceatlas.com

EZIE Mission
This Atlas ha

EZIE_Mag_Assembly_Instr... [N
Edited today Edited | month

49_947 pdf

Edited last month Edited last month

$11214-014-0124-9.pdf

Edited last month Edited last month

Journal of Geophysical Re...

Geophysical Resear

JHUAPL

Journal of Geophysical Re...

1-52.0-500224073130036...

Electric Currents in Geosp...

JGR Space Physics - 2014...

Edited last month

Journal of Geophysical Re...

Edited last month

Journal of Geophysical Re...

Edited last month

XXXII. On the influence of ...

[N

fu
®

Open-Domain Question Answering (g

Welcome to Atlas Playground. Ask questions to this Atlas, test the accuracy of answers, see the
knowledge sources being utilized, and evaluate Atlas responses here.

What should | include in my intern presentation?

| have not found relevant information to adequately answer this question. However, | suggest
considering the following elements for your intern presentation:

1.
2.

Introduction: Briefly introduce yourself and your role as an intern
Project Overview: Summarize the main project or tasks you worked on during your
internship.

. Key Learnings: Highlight the skills and knowledge you gained.
. Challenges Faced: Discuss any obstacles you encountered and how you overcame them
. Results and Impact: Present any outcomes or contributions you made to the team or

project.

. Future Goals: Share how this experience will influence your future career or studies.

You may alsoe want to include visuals or data to support your points. For more guidance on
creating effective presentations, you can explore resources such as Toastmasters or Canva's

i presentation tips.




EZIE-Mag Tutorial Videos and Science Gateway

Get Your Free EZIE-Mag

«  We worked with APL COMMs to
produce tutorial videos for citizen

By uploading your data, you are agreeing to provide the Johns Hopkins Applied Physics Laboratory and
NASA the from your , which includes ir ion about the regi ion of the

scientists eI
° Helped deS|gn the EZIE_Mag SClence What is EZIE-Mag?

Want to experience the aurora from your hometown? You can with EZIE~

Mag.

g ate Way EZIE-Mag is a citizen science magnetometer program that will enable

learners to capture science data similar to that obtained by the EZIE
mission.

= .
° The program will distribute kits around the time of EZIE's launch in Spring
y y 2025 that will enable diverse communities to collect data about the

connections between Earth and space.
But the program is much more than just a kit! EZIE-Mag is also a learning
C at Ot an a et O r a 0 Ot e r progrem that Incudes sctvtes and chellenges thet focus on science,
] engineering, art, literacy and leadership, as well as social and emotional
skill-building. There are many options to customize and enhance learners’

experiences.

m
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vome Aoy o D B ot - EZIE-Mag Help: Getting Started
M & Live Data BB Local Dashboard 2 Data Explorer X Uploading Data

EZIE-Mag Tutorial Videos

Watch All Three Tutorial Videos Before Visiting These Links!

f 4 ; Get Your Free EZIE-Mag
F .:. EZIE-Mag is a citizen science
. S— L I h magnetometer program that uses real

~ i magnetometers to do real science! Learn
how you can getinvolved.

Get Started With Your EZIE-Mag
Readly to get started? The EZIE-Mag tutorial videos
ﬂ will guide you through the setup and installation

process step by step T | 000 % » o000 o000 > > oooo| o000 3
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Automated Email Sorting

24-06-13T17:49:47Z

« During testing, the EZIE spacecraft send
many automated emails, so the EZIE team
needed something to alert team members of
important messages.  and Pyt

 We wrote a Python script to read the emails
and notify the team when an urgent
message was received.

» APL security measures made it difficult to
run the script perpetually on a compute
cluster T T

» This led to alternate approaches: o e e e e

[EXT]

ps-noreply@bluecanyontech.com:

2 not running

arning: Verif

- - - - L ernal email wa Toc
« Containerizing code and running on a
t 2 200-E361; https:/[jhuapl.zoomgov.com/j/16070875252pwd=UYJ 1dpeMmZWZFxhjbIpOfOINXZ8cXJ.1
VRN JomorTaw S forecest Accept Tentative Decline
Barnes, Robin J.

FW: ezie-notify 1M11AM @ The organizer has not requested a response for this meeting

* Running on Chrome through a cluster e

Just a reminder that the group meeting will be tomorrow!

See you there!

Sent: Wednesday, June 19, 2024 11:13 AM
To: David Vickery <dvickery@bluecanyontech.com>
Subject: EZIE-02 Customer Notification | 2024-06-19T17:12:492

Travel M This meeting will be your opportunity to hear about all the exciting
HiAll= Il be o 0.KSC this:afts work that the SRN Interns did this summer!

Daly, Kara M., Rathbun, Harry X .
Status of EZIE-Mag Videos v 10:00-10:15am  Ana and Kaden will talk about their work on

PSP VR
10:15-1030am  Harry and Peter will talk about their work on

EZIE

10:30-10:45am Ana, Kaden, Miriam and Lucas will talk about 1PM
thair wiark an | Q1 X

Voice Atlas
[EXT] Reset password

2024-06-19T17:12:09Z: Bus Reset Detected! Reset occurred at 2024-06-19T16:57:24Z
2024-06-19T17:12:16Z: Executing Macro 70

All folders are up to date. _ Connected to: Mailbox - Sienna Rader-Gowda




Compared MSIM4 Commanded Attitude to Attitude Telemetry

» Verifying that the commanded EZIE spacecraft measurements, specifically the attitude,
are equal to the actual measurements during testing

« Comparing planned attitude to attitude telemetry on the EZIE spacecraft using
guaternions

« Comparing NETCDF files to .a files in two different time formats

« Converted quaternions into roll, pitch, and yaw to find the difference between the
expected measurement and the actual measurement

» Exported all the data to an excel spreadsheet for easy graphing and analyzing

Subtracted Difference Pitch Subtracted Difference Yaw
Subtracted Difference Roll ;




Sampling Rate Bug

« Target sampling rate for EZIE-
Mag is ~40 Hz

* Actual sampling rate hovered
around this, but significantly
dropped every minute

(seconds), target is 0.025

0

k)
E
©

« Sporadic sampling rates were
problematic for data quality

. Discovered that this was caused
by a scheduling issue with Cron
Jobs

 Resolved the issue by
rescheduling Cron Jobs on the
EZIE-Mag

JHUAPL 11



Data Improvement (Standard Deviation, nT)

Full Resolution 1-Second Resolution 1-Minute Resolution

Default Fixed Fixed With Default Fixed Fixed With Default Fixed Fixed With
Wi-Fi Off Wi-Fi Off Wi-Fi Off




Data Visualization: netCDF, cdl, & Excel Viewer

 Problem:

- .cdl, .nc, .nc4 files can be hard to understand
- Need to verify EZIE spacecraft data pipeline

o Solution:

- Interactive File Viewer
- Can also convert to Excel

 Full stack development utilizing:
- Python, HTML, CSS
- Flask (Python web framework)
- Docker (Open-source containerization)
- Pandas
- Numpy
- Subprocess (Executing external functions)

Dockerfile
README . md
app-py
docker—-compose.yml
output
Excel
L— ezie.l1l.x1sx
app- log
netCDF
ezie.l@a.nc
ezie.l@b.nc
ezie.ll.nc
ezie.l2.nc
foo.nc
refs_data.nc
pd_test. ipynb
requirements.txt
static
L— styles.css
templates
— display.html
— upload. html
uploads
— ezie.l@a.cdl
— ezie.l@a.nc
— ezie.l@b.cdl
— ezie.l@b.nc
— ezie.ll.cdl
— foo.cdl

7 directories, 23 files

- Logging (Because things go wrong sometimes)

JHUAPL

netcdf ezie_11 {

// CDL For EZIE L1 netCDF Files
//
// Author: R.J.Barnes & H.Nair
//

// (c) 2024 JHU/APL

:mission = "EZIE";
:product = "L1";
:description = "Geolocated, calibrated brightness temperatures";

dimensions:
ObsRate = UNLIMITED; // Number of observations in file
Cart =:3; // Cartesian (x,y,z) coordinates
Quaternion = 4; // Quaternion components
Freq_Array = 1024; // Frequency channels in spectra
Stokes_Array = 4; // Received polarization channels (V,H,S3,54)
Stokes_Array_VH = 2; // Only V and H linear polarizations
Four = 4; // Four element dimension for 4x4 matrix
CalAccumRate = UNLIMITED; // Calibration accumulation rate

group: Metadata {
variables:
string SpaceVehicle;
SpaceVehicle: long_name= "Space Vehicle Identifier"

SpaceVehicle: description= "Space Vehicle Identifier (EZIE-A, EZIE-B, or EZIE-C)";

string CreationTimeString;
| CreationTimeString: long_name="Creation Time";

CreationTimeString: description="File creation date in UTC (IS08601)";
string StartTimeString;

StartTimeString: long_name="Start Time";

StartTimeString: description="Start time of data in the file in UTC (IS08601)";
string EndTimeString;

EndTimeString: long_name="End Time";

EndTimeString: description= "End time of data in the file in UTC (IS08601)";
string DataProductName;

DataProductName: long_name="Product Name";

DataProductName: description= "Long product name";
string DataProductLevel;

13



Data Visualization: netCDF, cdl, & Excel Viewer

* Provides both interactive
and conventional “scientist-
readable” formats

 Found and fixed errors in
files used by the EZIE team i

mission: EZIE ObsRate: 0 | Metadata |

product: L1 23 FrameHe ader

o description: Geolocated, calibrated brightness temperatures Quaternion: 4
FrequencyGrid

Freq_Armay: 1024

missions as these are all

Time

commonly used file types

ChannelOrderedCounts.

Calibration

CalibratedSceneTemperatures

Name description
Metadata/Space cle ( ( Space Vehicle Identifier (EZIE-A, EZIE-B, or EZIE-C)
Metadata/CreationTimeString 0 File creation date in UTC (ISO8601)
Metadata/StartTimeString ) ) Start time of data in the file in UTC (ISO8601)
Metadata/EndTimeString ) End time of data in the file in UTC (ISO8601)
Metadata/DataProductName 0 ) Long product name

Metadata/DataProductLevel Data product level (LO,L1L2, etc.)

' JHUAPL

Variables
Spa
CreationTimeString
Star(TimeSiring
EndTimeString
DataProductName

DataProductLevel

DataProductidentifier

DataProductVersion
SoftwareVersi

C: ationVersion

long_name
Space Vehicle Identifie
Creation Time
Start Time

End Time

Data Product Level

units

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

decription

Unknown

nown
Unknown
Unknown

Unknown

!

Unknown

Unknown

Unkno

Unknown

Unknown

Unknown

14
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Jesper Gjerloev

Ryan Poffenbarger
Nelli Mosavi
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Rafael Mesquita
Rebecca Kelly

The entire EZIE team

Special Thanks

Jon Vandegriff
Ralph McNutt
Nancy Chabot
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Helena Hahn
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And everyone else who helped
us along the way!
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