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Introducing MyPear Team

MyPear is a group of senior computer science students participating in the

Computer Science Capstone course with Professor Stueztle.

The team consists of:;

e Tyler Nourai - Team Manager, Spokesman, Developer
e Dylan Tivnan - Developer

e Evan Williams - Developer
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Introducing the Client

e The software client for MyPear Project is Professor Christopher Duston.

e Prof. Duston is a faculty member in the Physics department at Merrimack
College.

e Member of the Merrimack College Astronomical Research Group (MCARG).

e The proposed plugin is of an immediate need to the research group.
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Team Qualifications

e 315 years of software development experience as Merrimack
College Computer Science students.

e Experience with java programming.

e Experience with bitbucket and source code control,

e Experience working in teams, in CS courses such as Computer

Graphics, Network Security, and Web Development.
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Project Proposal

e Our Client and the MCARG have been taking
pictures of the active galaxy M87.

e Theywant to measure how the shape of the gala
has changed over time.

e The proposed project will help making the

measurements of the objects.
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Project Proposal (Continued)

e The proposal was to develop an add-on plugin for an existing

software called Astrolmagel.

e The plugin would be called Contour Lines and Area Measurement.

o It would add contour lines to a selected star.

o Then, it measures the area of each contour region.

o And displays the resulting data.

o User can save the data.
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Background on Astrolmagel

e Astrolmagel], is built with Image] as its framework.

e I|mageldisanimage processor application.

e I|tisaresearch-grade image analysis software.

e Built utilizing the Java programming language with GUI interface.

e Itisa primary tool used by our client and MCARC.
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Background on Contour Lines

e An outling, one representing or
bounding the shape or form, of
equal heights, in our project, pixels.

e |n our clients case, contour lines
and areas of its region would show

a change in shape.
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Other Solutions Available

e Thereisa plugin called Contour Plotter.
e And another plugin called Contour Lines.
e Both have stability issues, such as crashing.

e Neither had functionality to calculate areas of the region.
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2 / myPear / iss|

C' @ bitbucket.org/ntyler22/mypear/i

r Nourai Senior one / myPear

Project
ISSUeS Create issue  Export &
M a n a g e m e n t Filter by: R\l Open My issues Watching Advanced search Q

Issues (1-25 of 91)

- We u Sed B |t b uc ket fo r Title Status Assignee Created Updated v

#88: Create jar file for Plugin Release RESOLVED @ Tyler Nourai 2021-12-06 4 hours ago
m a n a i n t ra C ki n #97: User Manual: Update How To Install for jar RESOLVED @ Tyler Nourai 5 hours ago 5 hours ago
g g v g #47: Add gnu Licensing to plugin and files T RESOLVED @ Tyler Nourai 2021-10-07 yesterday
. #36: Add image restoring functionality to the Contour lines RESOLVED @ Evan Williams 2021-10-05 yesterday
C h a n g eS | n SO u rce Cod e’ and area measurement's “do you want to save" window

#44: Test Case #CONTO02: The user must be able to define the RESOLVED @ Evan Williams 2021-10-05 yesterday
minimum and maximum brightness value for the contours.

a n d d O C u m e n t | n g t h e #45: Test Case #CONTO3: The spacing in-between contour lines RESOLVED @ Evan Williams 2021-10-05 yesterday

must be linear.

. t h | #83: Minimum brightness input RESOLVED @ Evan Williams 1-12-02 yesterday
p rO.J eC a S a W O e * #89: Create and plan presentation. (Slides + Guide) NEW @ Tyler Nourai 2021-12-06 yesterday
#95: Technical Specifications Document: Common Issues for RESOLVED @ Tyler Nourai 3 days ago yesterday
Including utilizing its task
#96: Email Client: Meeting Request To Deliver Plugin Product RESOLVED @ Tyler Nourai 2 days ago 2 days ago
#43: Test Case #CONTO1: The user must be able to select how RESOLVED @ Dylan Tivnan 2021-10-05 2 days ago
t ra C ke r many contour lines will be present in the measurement.

#92: Test Case #02: Plugin compiles and runs on mac RESOLVED @ Dylan Tivnan 3 days ago 2 days ago

#42: Test Case #01: Plugin compiles and runs RESOLVED @ Dylan Tivnan 2021-10-05 2 days ago




B Input for Contour Line and Area Measurement Plugin

Design Choices

Plugin for the Contour Line and Area Measurement
Number of Contour Lines < >

Minimum Brightness Value <

We deSIQ ned our pl Ug N Maximum Brightness Value <
software to seamlessly
Incorporate into

Astrol magej, - Aregion must be selected before clicking Create.

-To select a region:

Notes:

It consists of several GUI
components for
customization of settings to
enhance the a|gorith m. 3) Press the left mouse button and drag to draw a rectangle

Create | Cancel

1) Click Cancel to exit dialog

2) On the image, press and hold the Control key
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Design Choices (Continued)

& Results = |
File Edit Font Results

e An additional feature that the client asked
during our development, was to display
the area data.

e Hence, we implemented the results

functionality.
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Algorithm Implemented

Marching squares algorithm was implemented

to draw the contour lines on the image. 3
® QO
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KEY:

Process: Indicates a
process or task

Bar [«

T
Open Contour Lines
and Area Measurement

Image Is R 7 S A
Loaded
Yes

“Contour Lines and Enter User
Specifications

Area Measurement”
oK
k2

Display Error
Message

GuI

Perform Calculation

Display Contour lines
and colored regions on
new Image window

Display Results

Save Results

Decision: An area where,
“the flowchart branches”

Display: Data or
information displayed
on screen

Data: Passing or
input of data.

Document: Saved
data that can be read

by a person.

Window

Yes

File Chooser

Contour Line and
region areas CSV

Y
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Initial Challenges

e Astrolmagel] software and
astronomy was new to us.

e We did not know how the tool
was used for the astronomy
research.

e We had nosample images.

e Client helped out by providing

video and test images.
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Release

° Version
Technical Challenges
JDK Beta 1995
JDK 1.0 January 1996
e Astrolmagel, is built off an older version of IO e VAL S
J2SENE2 December 1998
lmaged. J2SE 1.3 May 2000
. J2SE 1.4 February 2002
e Astrolmagel and Imagel uses various | i
J2SE 5.0 September 2004 ,
versions of Java 1.2 - Java 7. — "
e Current version of Java is17. Java SE 7 July 2011
e We developed our plugin using Java 7. 5
Java SE 17 (LTS) September 2021
am

W
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Technical Challenges

How we identified challenges of

compiling errors:

Astronomy_Tool.class X
00 01 02 03 04 05 06 07 08 09 OA 0B OC @D OE OF
CA FE BA BE 00 00(00 3200 73 OA 00 17 00 3F 09

00 16 00 40 08 00 41 OA 00 42 00 43 OA 00 44 00

45 OA 00 44 00 46 OA 00 44 00 47 OA 00 44 00 48

CCD_noise.class X
00 01 02 03 04 05 06 07 08 09 OA OB OC OD OE OF
CA FE BA BE 00 00(00 2E )00 DB OA 00 4C 00 58 OA

00 59 00 SA 08 00 5B OA 00 5C 00 5D 07 00 S5E OA

Java SE 17 = 61 (0x3D hex)

Java SE 8 = 52 (0x34 hex)
Java SE 7 = 51 (0x33 hex)
Java SE 6.0 = 50 (0x32 hex)
Java SE 5.0 = 49 (0x31 hex)
JDK 1.4 = 48 (0x30 hex)
JDK 1.3 = 47 (0x2F hex)
JDK 1.2 = 46 (Ox2E hex)
JDK 1.1 = 45 (0x2D hex)
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Technical Challenges

e The lmageld built-in “Compile and Run”
uses Java 1.2, and due to changes in
Oracle’s licensing, it has not been updated.

e Since some Astrolmagel later components
used Java 7, we decided to use that as well.

e As aresult, the new plugin needed to be
compiled outside of the Astrolmageld.

e Thisrequired JDK development

environment to be setup with Java 7.

@ Astrolmage)

= X

File Edit Image Process Analyze |[FIRIEY Window Help

ELIQ}G‘OI-{‘A|-¢;I\‘A|O\ Macros

Color picker (0,0,0/255,255,255)

Shortcuts
Utilities
New

Compile and Run

Astronomy »

vy v v v

Azimuthal Average

CCD »
CCD noise

Calculate Quality

Contour Line and Area Measurement
Debayer Image

Dynamic Profiler

FITS Header Editor Standalone »
Filters 4
Image Stabilizer

Image Stabilizer Log Applier

Interactive 3D Surface Plot

Select Frames With Best Edges

Stacks »
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Technical Challenges

e We had to learn the existing libraries
and capabilities of AstrolmageJd.
e \We built this into our development

schedule.

macro
measure
plugin
process
text

util

| CommandListener.class

| CommandListener java

| Compositelmage.class

Compositelmage java

Executer.class

'| Executerjava

|| U$ExceptionHandler.class

| D.class

I java

IJEventListener.class

| EventListener java

Image).class

Image) java

| ImageJApplet.class

|*| ImageJAppletjava

1 Imanelictanar rlacc

Date modified

3/15/2021 2:50 AM
3/15/2021 2:50 AM
3/15/2021 2:50 AM
3/15/2021 2:50 AM
3/15/2021 2:50 AM
3/15/2021 2:50 AM
3/15/2021 2:50 AM
3/15/2021 2:50 AM
3/15/2021 2:50 AM
3/15/2021 2:50 AM
3/15/2021 2:50 AM
3/15/2021 2:50 AM
3/15/2021 2:50 AM
3/15/2021 2:50 AM
3/15/2021 2:50 AM
3/15/2021 2:50 AM
3/15/2021 2:50 AM
3/15/2021 2:50 AM
3/15/2021 2:50 AM
3/15/2021 2:50 AM
3/15/2021 2:50 AM
3/15/2021 2:50 AM
3/15/2021 2:50 AM
/1872021 2-8N AN

Type

File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
CLASS File
Java Source File
CLASS File
Java Source File
CLASS File
Java Source File
CLASS File
CLASS File
Java Source File
CLASS File
Java Source File
CLASS File
Java Source File
CLASS File
Java Source File
€1 ASS Fila

Size

1KB
1KB
17 KB
18 KB
7KB
6 KB
1KB
51 KB
69 KB
1KB
1KB
25 KB
26 KB
2 KB
2 KB
1 KR
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Technical Challenges

B8 Title (600%) - o X

File Preferences Contrast View Annotate Measure Edit Process Color Analze WCS
2184x1472 pixels; RGB; 12MB (No WCS)

e The FITS images that we used were in e

FITSX:|  1,174.5000 FITSY: 787.1667|  IntCnts: 6,229.5462

& NEOREES®% EeBeE ERT W

greyscale, thus did not support color.
e \We open a separate window with a

new image that does support color.

128.0250) max] 255.0000]

()
lo. in 23.8487]black mean:49.8928 ‘white:[
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Technical Challenges

e Astrolmagel uses Java AWT for its GUI

user interface.

e Tooltips, for an example are not support.

e Java later versions moved to Swing and

JavaFX, which not used in Imagel.

Abstract Window Toolkit
& AWT Eloments RETInl b —— -
TextField g BRSNS
Label = /.
| Button ] = Z* -
- - e -

= =]

— =

il [Q More images

The Abstract Window Toolkit is Java's original
platform-dependent windowing, graphics, and user-
interface widget toolkit, preceding Swing. The AWT is
part of the Java Foundation Classes — the standard
API for providing a graphical user interface for a Java
program. Wikipedia
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Technical Challenges

® TOO |ti pS, iS n Ot S U p pO rted fo r AWT- - Input for Contour Line and Area Measurement Plugin X
o Resea rChed hOW TOOltl pS can be added. Plugin for the Contour Line and Area Measurement
Number of Contour Lines < > l'.—
e We implemented the Tooltips Minimum Brighiness Value < > [e50
Maximum Brightness Value < > [m
functionality using an external example. e

- Aregion must be selected before clicking Create.
-To selecta region:

1) Click Cancel to exit dialog

2) On the image, press and hold the Control key

3) Press the left mouse button and drag to draw a rectangle

Create[ Cancel

Click Create to calculate and draw contour lines.
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B8 Title (600%

Fi ces Contrast V Annotate Measure Edit Process Color Analyze WCS
xels; RGB; 12MB (No WCS)

(] ® [ J .
ImageJ X: 1,174.0000 ImageJY: 685.3333 Value: 054 (076,076,076)
L RA: DEC: Peak: 102.0000

FITS X: 1,174.5000 FITSY. 787.1667 Int Cnts: 6,229.5462

e Thisimageis an
example of a star with
our plugin running to
calculate and create
contour lines.

0.0000 23.8487|black mean:49.8928 white 128.0250 L 255.0000
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Live Demo

Inputs:

Image: [v] | calibrated-T05-noahkravette-M87-20200717-214947-1-BIN1-W-300-001 fit

Number ot Contour Lines: 10
Minimum Brightness Value: 850 (Default)
Maximum Brightness Value: 3651
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Download the

o
p u g I n e

e GNU Licensing

e Publicly available via
download as a jar file.

e Professor Dustons
Github

e Merrimack College
Astronomical Research
Groups Site.

google.com

Home  About The Observatory ~ AboutCVS ~ V1405Cas  V1084Her V4260ph EXHya ElUma  Pastand CurrentMembers  Pretty Pictures

Merrimack College
Astronomical Research

»

The Merrimack College Astronomical Research Group (MCARG) was started in 2019 with the goal of providing research opportunities in the astronomical sciences to
undergraduate students at Merrimack College. Our on-campus facilities include a research-grade 18" Ritchey-Cretien telescope, several CCD detectors, an astronomical
spectrometer, and several portable telescopes for outreach and visual observation. We also utilize the iTelescope remote telescope network, which gives us access to dark sky

More v
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Future Work

e The contour lines are jagged and we would like to add a feature

to smooth the contour lines.
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Conclusion

e We overcame the challenges in this project.
e We learned how researchers work with
astronomy software tools.

e We learned how to develop software with an

existing software platform.
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Conclusion (Continued)

e We learned the developmental process.

e We satisfied the project proposal
specifications.

e We developed a functioning plugin that did

not exist.

e We delivered the software to our client.
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Thank You

e We would like to thank Professor Stueztle for
his guidance, direction, and feedback.

e We would like to thank our client Professor
Duston for the collaborative effort with

MyPear.
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