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This project aims to Super-Resolve Herschel
SPIRE 500 pum maps (fig. 1 show all Herschel
SPIRE bands) towards a PSF FWHM
comparable to that of the JCMT SCUBA-2 450
um images (fig. 2).

The improved angular resolution affords the
possibility of more reliable multi-wavelength
cross-identifications, improved deblending of
nearby sources and fainter fundamental
confusion limits.

This has allowed JCMT SCUBA-2 to probe
submillimetre number counts below 20 mly,
where source confusion becomes
problematic in Herschel SPIRE data (table I).

The Herschel SPIRE survey has covered a
much wider sky area than JCMT surveys, on
fig. 3 the sources identified by the JCMT
SCUBA-2 STUDIES survey are overplotted
on the Herschel SPIRE 500 um cosmos map.

Characteristic

Herschel SPIRE

JCMT SCUBA-2

Wavelength 250 um 350 pm 500 pm 450 pm
PSF FWHM 18.1" 36.6" 7.9"
Confusion noise (o, mJy/beam) 5.8+0.3 63+04 6.8+0.4 1

Pixel scale 6" 12" 1"

Table I: Characteristics of Herschel SPIRE and JCMT SCUBA-2 instruments.
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Super-Resolving Herschel SPIRE images
using Convolutional Neural Networks

The Neural Network used in this project is an
Auto-encoder in a U-NET configuration. The
basic schematic of the network is shown
below. The network contains 8 convolutional
layers to reduce the image to a 2x2x512
embedded layer, and 8 de-convolutional
layers.

All layers except the last de-convolutional
layer is followed by Batch Normalisation and
an activation layer (LeakyReLU). The three
first de-convolutional layers is also followed
by a dropout layer.
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The final de-convolutional layer is followed by
a Sigmoid activation function. The Sigmoid
activation was chosen to enforce the output
value to range from O to 1, preventing the
prediction of negative values suppressing the
noise characteristics of the JCMT SCUBA-2
images.

The input  images are  424'x424"”
cutouts from the Herschel COSMOS data, and
the images are linearly interpolated to a
pixel scale of 1” to match the desired
output pixel scales.

The training was done using a combination of
simulated data, and data from the Herschel
SPIRE cosmos maps combined with data from
the JCMT SCUBA-2 STUDIES survey.
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Each epoch the network was trained first on
simulated data, and then refined on the
observational data to learn the characteristics
inherent in observational data.
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Ideal reconstruction line
Super-resolved Observational Flux
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