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GNIRS mounted on the Gemini North Telescope

|

Gemini N:)rth Telescope
(8.1m diameter)

*Gemini Near-InfraRed Spectrograph

GNIRS*
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Cross-dispersed spectrum of an Active Galactic Nucleus
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GOAL

Design a robust, user-friendly, easy-to-maintain data-
reduction pipeline for processing GNIRS cross-
dispersed data.

Python pipeline

(organized in modules)

A4

A4

\4
PyRAF tasks
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GNIRS-Pype: A 12-step program

#1 - 3 (in order): Get, Sort, and Check Raw Data # Data reduction step
€= QH, IR lamp flats
< Pinhole flats
== Arc lamp spectra

Science on-source
spectra

Sky spectra
<= Telluric on-source

#4: Reduce Baseline Calibrations | #5: Reduce Science and/or Telluric

. Cut images to MDF size; place Bad pixel correction (proto.fixpix)

orders in MEF extensions T l.

IS | Compute and apply S-distortion

and dispersion maps :
(nsfitcoords and nswavelength)

E.'f.':::f::f:::::.'::f::::l:::f::::f::::::::f:::::::ffl::::]:::::::"E
: Combine images of same data | | :

type (nscombine)

grasessennannaneas * ................... 5 #6 Combine 2D Spectra #9 Flux Ca”bration
: Create a master (nscombine)
i flat (nsflaf) ¢

#10: Combine XD
orders (odcombine)

distortion solution (nsfitcoords)

: v : #8: Telluric Correction (telluric) #11: Calculate SNR

Generate a wavelength S
. ectrum
solution (nswavelength) P

#12: Write Data Sheet
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GNIRS-Pype

Order, Band

Flux density, F, [1014 erg 2 cm2 A7)

1.0 1.2 1.4 1.6 1.8 2.0 2.2 24

G\ 2velength, A Observed wavelength, A [um]
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Machine Vision Camera Setup in Shipping Department

Barcode

Part number
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HIR Integrated Imaging Solutions, Ine

Batch number
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GOAL

Design a machine vision + deep learning pipeline for
decoding accessory bar codes and identifiers.

DATA COLLECTION

1

LABELLING

TRAINING DL MODEL

POST-PROCESSING

DL: Deep Learning
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Machine Vision + Deep Learning Pipeline in action !
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Evaluation: Precision vs. Recall Curve
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—— Precision

low false positives
and low false
negatives

-

L~

AP:
Average Precision

0.8

mAP:
mean of Average Precision
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My Key Take-aways
v' Developing pipelines in a methodical way

v Detailed study of an instrument for taking astronomical data
(GNIRS)

v" Planning my goals and objectives...
v Independently (Gemini)
v As a team (FLIR)

v" Achieving deliverables in short turnaround times (Gemini
and FLIR)
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A Brief Introduction to CFHT

~ 3.6m telescope on the Maunakea Summit
- (~13000 feet above sea level)

Staff: ~40 people - astronomers, remote observers,
<& engineers, software developers, technicians, and
. human resources

Operations: Headquarters (Waimea) + Observatory
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As a Canadian Resident Astronomer...

| Summit Tour, Interview | First Day, My Office Welcome Coffee,

CFHT

Researc

h +
Software
Dev.
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Andrew Stephens (Gemini)

o

LR & .f‘
%\é t  Visible Earth / NASA

'LE

Marie Lemoine-Busserolle (former Gem'ﬁfi/)
Ahmed Sigiuk (former FLIR)
Stephen Se (FLIR)

Sarah Gallagher (Western U)
Kim Venn (U of Victoria)
Jeremy Riishede (former NTCO)
Margaret Gwyn (former NTCO)
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