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Signal representation
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Channel in digital transmission
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A generic comunication system
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A challenging communication scenario
Real-Time Super High Resolution Image-Intensive Tele- Diagnosis
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(Quasi) Real-Time Super High Resolution Image-Intensive 

Tele- Diagnosis
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[Source: A. Ejeye and S. Walker, 2012]

8k UHD (7680 x 4320p), <91 Mbps (H.264) or <50 Mbps (HEVC)

4k UHD (3840 x 216p), <35 Mbps (HEVC) 

Channel 1: 57.24 59.40 GHz;

Channel 2: 59.40 61.56 GHz;

Channel 3: 61.56 63.72 GHz;

Channel 4: 63.72 65.88 GHz.
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A challenging communication scenario

Real-Time Super High Resolution Image-Intensive 

Tele- Diagnosis

• Uncompressed vídeo/image, zero latency (degradation in low SNR 

regimes):
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A challenging communication scenario
Real-Time Super High Resolution Image-Intensive Tele- Diagnosis
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A single Whole Slide Image 

(WSI):

• 20mm x 15mm region of a

glass slide samples at 0.25 

microns/pixel

• 24 bits/pixel (8bpp/colour

channel) 

can easily occupy in 

excess of 15GB in size. 

[Source: https://digitalpathologyassociation.org]
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Medical images processing

Middle slice of each of the used medical images:
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[Source: Caldeirinha et al, Project report “Ultra High 

Definition Image Communication for Medical Imaging”, 2015]
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Medical images processing

Coding performance evaluation for lossless encoders applied to 

medical images (results in bpp):
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[Source: Caldeirinha et al, Project report “Ultra High 

Definition Image Communication for Medical Imaging”, 2015]
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Medical images processing

Results of the encoding of the pixel-wise dierence residue (results 

in bpp).
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[Source: Caldeirinha et al, Project report “Ultra High 

Definition Image Communication for Medical Imaging”, 2015]
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Medical images processing

Results of the encoding of the HEVC residue (results in bpp):
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[Source: Caldeirinha et al, Project report “Ultra High 

Definition Image Communication for Medical Imaging”, 2015]
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Communications at 60 GHz - IEEE 802.15.3c

Usage Models:

• (UM1) Uncompressed video streaming

• (UM2) Uncompressed multivídeo streaming

• (UM3) Office desktop

• (UM4) Conference ad hoc

• (UM5) Kiosk file downloading

Comparison of the three modes provided by the standard:

SC: Single Carrier mode

HSI: High-Speed Interface mode

AV: Audio-Visual mode

[Source: Caldeirinha et al, Project report “Ultra High 

Definition Image Communication for Medical Imaging”, 2015]
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Communications at 60 GHz - IEEE 802.15.3c

[Source: Caldeirinha et al, Project report “Ultra High 

Definition Image Communication for Medical Imaging”, 2015]
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Immersive 3D Holoscopic Video Processing

3D imaging and video applications are emerging in the consumer 

market: 

• visual inspection

• multilayer incremental vídeo,

• refocusing photography

• glasses-free 3D television

Capture Replay [Source: A. Aggoun et al, 2013]
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• Sound Particles is a CGI-like software for Sound Design, capable 

of using particle systems to generate thousands of sounds in a 

virtual 3D world.

Sound particles
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5G Moves into the light: Holographic massive MIMO

“(…) new technology that uses optical holographic methods to literally image 

the signals coming off the massive MIMO antenna array, avoiding a lot of 

the difficult issues with ADC cost and beam processing. Could this be the 

missing technology to bring practical MIMO to the field? (…)”

[Source:Dennis W. Prathe, IEEE ComSoc Technology News, June 2016]
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