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The Cost of Correction wsmn
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Trying to enhance a poorly shot photo in
Photoshop—significant effort with limited results.
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Lens Aperture VISI'IN
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The Quest
for Clarity
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The Surge of High-Megapixel Cameras

Camera Resolution Most Commonly Deployed

Integrators Statistics

720p (1MP)

3MP-5MP
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200VIP

The fine print: 0.56um pixels, the
smallest pixels in the industry, in a
1/1.4” optical format.?
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The Resolution-Sensitivity Trade-off

Source: Princeton Instruments

Pixel Size

Full-Well
Capacity

45,000e-

(~3.8X more e’)
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80,000e"

(~6.3X more e7)


https://www.princetoninstruments.com/learn/camera-fundamentals/full-well-capacity-pixel-saturation
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Diffraction
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Basics of Lens and Diffraction VISIN
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Image Formation by a Converging Lens
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Diffraction Pattern: Airy Disc

Iris
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Effect of Aperture size on Image ‘sharpness’ VISIN
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IMAGE
OBJECT

IMAGING LENS
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Diffraction Effect when disk size > pixel size
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DoF (Depth of Focus)?
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DoF (Depth of Field/Focus)?
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Definition VISIN

SUMMIT®
Source: https://photographylife.com/
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Circle of Confusion VISIN
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Aperture and Effect of DoF VISIN
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Lens Sensor
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of Focus
Small Aperture Wide Depth of
Focus
—_—
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- dUse an aperture to ensure A|ry
disk size AND CoC is smaller than |
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Concept 2: Multispectral Imaging
The Spectrum Beyond Sight
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Expanding Vision: Beyond RGB
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VNIR (visible and near-infrared)
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The Multidimensional Image VISI'N
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Hyperspectral Image
>100 wavelenghts

e 100s of pages!



embedded N
Spectral Cube VISIN
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Hypercube
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Reflectance
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Seeing the Unseen: Material Identification VISITN
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B Ps B Abs B Pe
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Multispectral vs Hyperspectral Imaging

MULTISPECTRAL/
HYPERSPECTRAL COMPARISON

Multispectral

Hyperspectral

Several Spectral Bands

Wavelength (pm)

Continuous Spectrum

Wavelength (ym)
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Spot the Difference: Almonds and Shells VISIN
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RGB, multispectral (28 bands), and hyperspectral (224 bands) images of almonds and shells (green is almond
and blue is shell).
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Transforming Industries with Spectral Insights VISI'N
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sPecim

A Konica Minolta Company

FOOD QUALITY AND SAFETY OIL AND MINERAL EXPLORATION

COLOR AND SURFACE CHARACTERIZATION

PHARMACEUTICS AND MEDICAL AGRICULTURE AND VEGETATION
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The Unseen Awaits: Recap wsmn
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Resources VISIN
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* Hyperspectral Imaging

e Specim.com

e Lens Diffraction

* fstoppers.com

 Cambridge In Color
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https://www.specim.com/hyperspectral-imaging-applications/
https://fstoppers.com/science/closer-look-lens-diffraction-566322
https://www.cambridgeincolour.com/tutorials/diffraction-photography.htm
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Choosing optimal optical resolution VISI?N
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Lens A (left) Lens B (ight)
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Line Pair / mm VISIN
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SENSOR SENSOR

~<— Pixels

LENS
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Aperture

R= 1.221( sszA)
(1.22:(R ) (zx
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