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Human Vision
How humans detect objects through sight and brain

Hyperspectral Imaging
How machines detect objects through cameras and Al

Applications in cancer detection
Use of HSI in cancer detection

Results and conclusions
What has been obtained and with what quality
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Human Being Classification
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Human color receptor relative sensitivity Colour Wavelength
Violet 380-450 nm
Blue 450-495 nm
Green 495-570 nm
Yellow 570-590 nm
Orange 590-620 nm
Red 620-750 nm

“Green” receptors

“Blue” receptors
“Red” receptors

Sensitivity
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" Marine mammals such as dolphins, whales, seals,
etc. are monochromatic, as below certain depth,
frequencies corresponding to colours are

attenuated.
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" Bulls, dogs and almost all mammals have two different
types of cones. Practically all mammals can detect the
color, but not exactly like a human being, as we have
three types of cones and they only two: they are
dichromatic.

Monochromatic Rainbow Trichromatic Rainbow Dichromatic Rainbow
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" Tetrachromatic, vision of birds with sensibilities to
ultraviolet, red, green and blue.

370 445 508 565

The pigeons are
pentachromatic
(dotted line).

| ]
300 400 500 600 700

Wavelength (nanometres)

http://stochasticscientist.blogspot.com.cy/2013/07/birds-see-what-we-dont.html
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" One of the fern plants is fake, but the use of wavelengths
in the visible range (400 nm — 850 nm) makes it difficult
to identify.
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" Using only RGB information (human being classification):
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Human Vision System

AN bowl, oranges,
O LUl bananas, lemons,
gt A peaches
Eye Brain
(sensing device responsible for (interpreting device respondible for
capturing images of the envircnment) understanding the image content)
Computer Vision System
bowl, oranges,
AL D» bananas, lemons,
peaches
»
Input Sensing device Interpreting device Output

:

High Performance Dedicated system
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" Assist the surgeon in the identification of brain

tumours in real-time

Normal Brain
Tumor
Hypervascularized

Background
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" Hyperspectral cameras (Pushbroom)

* Hyperspec® NIR 100/U
e 900-1700 nm (NIR)
e 172 spectral bands

- Hyperspec® VNIR A-Series
= 400 - 1000 nm (VNIR)
= 826 spectral bands

* 320 spatial pixels

= 1004 spatial pixels
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" Brain cancer detection algorithm
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Full System Parallelism
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Start

System memory

View port/ clip/
raster/ z-cull
Pixel Work Compute Work
Distribution Distribution
e [ ‘

Host Interface

Vertex Work
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* Inteli7: ~480 s (~8 min)

* Intel i7+MPPA:
Speedup: ~10x
Processing time: ~47 s

* Intel i7+Single-GPU:
Speedup: ~34x
Processing time : ~14 s

* Intel i7+Multi-GPU:

Speedup: ~45x
Processing time : 10 s
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Operatlon ID Number of Pixels m Processing time (s)

0p35C1 224,770 362.62 68.76

Op35C1

Normal Brain
sRGB HELICoiD TMD Map
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O p 3 6 C 2 Operation ID Number of Pixels m Processing time (s)

, 171,699 276.99 52.61
Glioblastoma (GIV)

sRGB HELICoiD TMD Map
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Op38C1

Meningioma (Gl)
SRGB

Operation ID Number of Pixels m Processing time (s)

Op38C1 230,878 372.47 67.79

HELICoiD TMD Map




Op20C1

Glioblastoma (GIV)

sRGB HELICoiD TMD Map
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