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HERA VIS-SWIR: 400-1700 nm
Hyperspectral Image in a Single Shot

Fabrizio Preda, CEO at NIREOS
EPIC New Product Release — 29 April 2025




NIREOS at a Glance

Innovation in Spectroscopy

2018 >15 Milan / (D

incorporation  world distributors R&D and | 4\
Production facility l ‘ ‘ ‘\ \l \ 1% ||
+ Spectrometers ' I ' " s

|

+ Hyperspectral Cameras

+ Photodetectors I
¢ |Interferometers

.. @MEMBER
G?R!QN.‘HI MMMMMM ©@of EPIC



What's Spectral Imaging?
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Fourier Transform approach
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Fourier Transform approach — GEMINI interferometer

Based on the patents

N°: US9182284B2 (2013)

N°: 1020718000008171 (2018)
N°: 102023000005346 (2023)

D. Brida, C. Manzoni, and G. Cerullo, Opt. Lett. 37, 3027-3029 (2012).
A. Perri, J. Phys. B: At. Mol. Opt. Phys. 54 (2021) 113001
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Fourier Transform approach

Interferogram Spectrum
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Fourier Transform approach

Interferogram Spectrum
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TRICLOPS Spectrometer
Interferometer Type Spectral Resolution
GEMINI common-path downto 10 cm™
Spectral Range Scan Speed
400-4500 nm 2 spectra/second
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Fourier Transform approach
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Fourier Transform approach
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Fourier Transform approach

FTIR spectrometer M

(single pixel detector)
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Interferogram Spectrum

"

CMOS, CCD, InGaAs, MCT,
EMCCD, qCMOS, sCMOS,

single-photon cameras,...
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HERA Hyperspectral Cameras

400 nm 1000 nm 1700 nm 2200 nm

*~—— HERAVNIR —
*— HERA SWIR —
¢ HERA eSWIR *

— - HERA VIS-SWIR ¢
400-1700 nm (sensor: Sony IMX990)
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HERA Hyperspectral Cameras

High Spatial & Spectral Resolution

Staring approach —> no additional moving system required

*  High Optical Throughput
— low light illumination conditions, short measurement time

— fluorescence hyperspectral imaging

«  Variable Spectral Resolution (adjustable via software)

«  Suitable for both Remote Sensing, Macro Imaging and Microscopy
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HERA Hyperspectral Cameras

High Spatial & Spectral Resolution

Staring approach —> no additional moving system required

«  High Optical Throughput
— low light illumination conditions, short measurement time

— fluorescence hyperspectral imaging

«  Variable Spectral Resolution (adjustable via software)

«  Suitable for both Remote Sensing, Macro Imaging and Microscopy

Macro Lens
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HERA Hyperspectral Cameras
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High Spatial & Spectral Resolution

Staring approach —> no additional moving system required

*  High Optical Throughput

— low light illumination conditions, short measurement time

— fluorescence hyperspectral imaging

«  Variable Spectral Resolution (adjustable via software)

«  Suitable for both Remote Sensing, Macro Imaging and Microscopy
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HERA VIS-SWIR in Breast Cancer Detection

Device: HERA VIS-SWIR (400-1700 nm, 1.3 Mpixel)
Sample: Breast Tissue (the specimen is not stained)
lllumination: 35 watt halogen lamp

Goal: detect tumor “ex-vivo” during surgery in diffuse
reflectance configuration
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HERA VIS-SWIR in Breast Cancer Detection

_The yellow arrow indicates where the tumor should be located

Device: HERA VIS-SWIR (400-1700 nm, 1.3 Mpixel)
Sample: Breast Tissue (the specimen is not stained)
lllumination: 35 watt halogen lamp

Goal: detect tumor “ex-vivo” during surgery in diffuse
reflectance configuration
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HERA VIS-SWIR in Breast Cancer Detection

Device: HERA VIS-SWIR (400-1700 nm, 1.3 Mpixel)
Sample: Breast Tissue (the specimen is not stained)
lllumination: 35 watt halogen lamp

Goal: detect tumor “ex-vivo” during surgery in diffuse
reflectance configuration

Preliminary results. Clinical study ongoing.
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HERA VIS-SWIR in Breast Cancer Detection

VIS-SWIR Reflectance spectra - Fatty region VIS-SWIR Reflectance spectra - Cancerous region
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Preliminary results. Clinical study ongoing.
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HERA VIS-SWIR in Breast Cancer Detection

HERA VIS-SWIR, 20 seconds meas. time Ground Truth.
Spectral Angle Mapper (SAM) algorithm (result from histopathology, 2 days later)

22
Preliminary results. Clinical study ongoing.
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HERA Hyperspectral...So many applications!

| Silicon / ‘P'er'é’\'/g'i{ifeé‘Solanf:'(’)-"etils":'i,;
: EL, PL characterization .,

e.g. chlorophyll,
water, sugar,...

SMART AGRICULTURE

u

CULTURAL HERITAGE PLASTIC & MICROPLASTICS MICROSCOPY & MICROBIOLOGY 23




Conclusions

Novel

= Great spatial (1.3 Mpixel) & spectral resolutions
= Broadband (400-1700 nm)

= High light throughput

= Versatile & easy coupling with microscopes
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Thank you for your attention

in > Follow us!

WWW.Nnireos.com
info@nireos.com
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