
EXCLAIM Star Camera System:
Pr ototypes an d In tegr ation

Nicole Leung
August 5, 2022

SPS NASA Intern
Mentor: Eric Switzer

NASA OSTEM Intern - GSFC Code 665

1



WHAT IS EXCLAIM?

EXperiment for Cryogenic Large-
Aperture Intensity Mapping

● Cryogenic balloon-borne far 
infrared telescope mission

● Map carbon monoxide and 
carbon ion emission in the early 
universe.

● Summer work: design and test 
prototypes

EXCLAIM insignia
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Component of EXCLAIM attitude 
determination + control system

Collects images + produces 
telescope fine pointing solution

Calibrate gondola magnetometer 
with horizon coordinate values

STAR CAMERA SYSTEM
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PROJECT GOALS

Ph ase 1
Exercise astrometry 

to solve star field

Ph ase 2
Acquire image with 

star camera

Ph ase 3
Design camera and 

test in the field
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SOFTWARE

01
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iDS Software Suite
PyuEye

Developed class wrapper to 
collect images

Camera Driver

iDS Vendor site: https://www.ids-imaging.us/ 7



Birger Canon EF Lens Controller

Canon 200 mm f/2.8 Lens

Focuses and adjusts lens + 
aperture

Lens Controller

Birger vendor: https://birger.com/products/ 8



Astrometry.net

Developed prototype image 
capture program + class wrapper

Image Analysis

https://astrometry.net/ 9



Imaging 
sensor

Lens 
controller Telescope

Image 
analysis
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OUTCOMES: SOFTWARE
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HARDWARE
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Soldered power supplyStar camera in the lab
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1 foot

Lens Holder

Baffle



FUTURE OF STAR CAMERA
- Integration
- 2 Cameras on gondola
- Build mount + use in 

test flight

WHAT COMES NEXT?

FUTURE OF EXCLAIM
- Launches in 2023
- Spectrometer 

technology in future 
space flight missions
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CREDITS: This presentation template was created by Slidesgo, including icons by Flaticon, infographics & images by Freepik

Eric Switzer

Tatsat Parekh

Maryam Rahmani

Jim Hays-Wehle

Sarah Alspaw

Staff at NASA GSFC

THANK YOU!
Brad Conrad

Mikayla Cleaver

Kayla Stephens

Andrew Zeidell

SPS Office Staff

AIP Staff and Foundation

SPS Interns

You have all made this summer 
experience wonderful!

Questions? Reach me at 
nleung@wellesley.edu
nicoleleung925@gmail.com 
(415) 316-9469
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