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Source: WSTS & GAMS 2018
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Augmented reality Home automation Industry automation New

5G platform (ecosystem)

Source: tR#2 ITU 5G Activities 4gtg, 2018
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New Media
Web: HEER (e.g. Hologram)

Multimedia: K
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New Services New Infrastructure

(e.g. Teleport) (e.g. Trust)
Multimedia APPs Source: #R#E ITU 5G Activities 4gi8, 2018
2000-2020 2020-2030 2030+
Present Digital Era Near Future (5G Era) Far Future
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Bandwidth requirement will grow up to terabits for holographic telepresence applications
20" wide

i > Effective Pixel Count Approx. Bandwidth Requirement
4 31.5M 1 Gbps
157 M 10 Gbps
755 M ~75 Gbps
1.19G ~90 Gbps
510G 2@5
‘=3 19.1G 1Tbps
5
©
v
Dimensions Bandwidth
Tile 4 x 4 inches 30 Gbps

Human @O inches 4.621[229

Color, FP (full parallax), 30 fps :
(reference: N. Peyghambarian, University of Arizona) Source: 20t Century Fox, ITU FG NET2030 future net IMT2020
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A significant driver for the loT and On-Demand Economy
is rationalization by reduction of transaction costs.

The loT will have a similar impact on mobility and
mobility services as ERP had on the supply chain.
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THE DEVELOPMENT OF TODAY’S ASSISTED FUNCTIONS TO FULL AUTOMATION EQUALS
ATECHNOLOGICAL QUANTUM LEAP.

Already in series production Q

=Basis for HAD & FAD-
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No take over request No Driver
TASK OF e Longiudng Take over request ’ ek or
T or traverse guide and traverse guide | THE CAR
CONDITIONAL
NO AUTOMATION DRIVE ASSISTANCE PARTIALAUTOMATION AUTOMATION HIGH AUTOMATION FULL AUTOMATION

Levels according to SAE (Society of Automotive Engineers) J3016 . .
Source: Introduction to BMW Group. Electromobility and Future Strategy, BMW, 2018
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Network pruning, compression, quantization, low-bit ...

Pruning BWN TWN Low-bit Training Low-bit Adaptive quant. ve
2016.2 2016.8 2016.11  DoReFa-Net, 2018.2 LQ-Nets, 2018.9 Compact
ASIP - - - - - > NN Model
O Diannao |
s 2014 To make hardware more busy
Q Towards compact
2 RS Dataflow parallel computing
c MIT Eyeriss [
o 2016
2 .
5 Systolic Array
o Google TPU
% 2017.1
g Sparsity-aware To make algorithms
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* Performance
e Power
* Intelligence
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